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EDITOR'S  PREFACE. 


The  factors  which  have  secured  for  Professor  Schmaus'  TexU-book 

of  Pathology  its  great  popularity  in  Germany,  and  have  brought  it 

to  a  sixth  edition  in  a  very  few  years,  are  readily  discernible  in  the 

scheme  and  mimner  of  its  preparation.      The  work  stands  out  among 

the  well-known  Continental  text-books  by  reason  of  its  original  close 

adaptation   to    the    needs  of   students,    and    its   progressively    closer 

approach   to    such    requirements  in    each    of   its   rapidly    succeeding 

revisions.      The  author  has  not  attempted  to  compete  with  tlie  more 

discursive  works  of  his  countrymen,  but  has  endeavored  to  write  a 

shorter,  more  compact,  but  equally  comprehensive  book,   embodying 

all  the  important  principles  and  facts  that  should  be  brought  before 

students  of  pathology.      There  is  a  notable  absence  in  these  pages  of 

the  argumentative  style,  the  quotation  of  authorities,  and  the  pursuit  of 

personal  opinion  that  are  prominent  features  in  the  larger  works,  and 

like>vise  absent  is  the  full  discussion  of  many  topics  that  properly  belong 

to  a  work  of  reference.      Instead  of  such  material  there  Is  found  in  this 

volume  a  condensed  statement  of  present  knowledge,  amplified  with  a 

rich  array  of  aptly  chosen  instances  and  references,  which  the  editor 

l)elieves  to  1x5  scarcely  equalled  in  any  other  text-book  on  the  subject. 

It  has  seemed  a  duty  to  English-speaking  students  of  medicine  that 

they  should  have  command  of  a  work  possessing  such  great  intrinsic 

merits.      The  Editor  has  avoided,  as  far  as  possible,  any  changes  in 

the  subject-matter,  arrangement  or  classification,  and  the  Translator 

has  limited  himself  to  the  rendering  of  the  text  into  clear  English. 

To  the  very  rich  series  of  illustrations  in  the  original  German  some 

ones  have  been  added  in  this  translation. 

J.  E. 
York,  Octobxb,  1902. 

(iii) 


cnn^^ 


CONTENTS. 


PART  I. 


GENERAL. 


Introduction 


PAOK 

17 


CHAPTER  I. 

Disorders  of  Circulation. 

A.  Hyperemia  and  Anemia 23 

Hj-peremia 24 

Anemia 28 

B.  Hemorrhage 30 

C.  Eklema.     Dropsy 33 

Lymphorrhagia 38 

D.  Thrombosis 38 

£.  Embolism  and  Metastasis  45 


CHAPTER  II. 


Regressive  Processes. 


A.  Necrosis      .... 

B.  Degeneration 

1.  Cloudy  SwelHng 

2.  Fatty  Changi»s 

3.  Mucous  Degeneration 

4.  Colloid  Degeneration 

5.  Amyloid  Degeneration 

6.  Hyaline  I>egeneration 

7.  Glycogenic  Degeneration 

8.  Hydropic  Degeneration 

9.  Pet  refaction 
10.  Pigmentation  . 

C.  Atrophy 


51 
58 
59 
60 
63 
64 
65 
67 
70 
71 
71 
73 
78 


(O 


CHAPTER  lU. 

PBOGKES8IVE    PkOCESAES. 

A.  Repair  in  Gener^ S2 

1.  Regeneration  and  Hesliiig S6 

2.  TraDspl&Dtation 95 

3.  HeaUng and  Forei^  Bodies;  Organization:  Resirpiion;  Cysts    .  96 

B.  Hyperlrophj- 9S 

C.  Inflammation IM 

).  Inflammation  in  General 1(H 

2.   Forme  of  Inflammation 109 

«.  PaTench^'Rlst<lutI 109 

6.  Serous  and  Fibrinous 109 

r.   Catarrhal 1)1 

d.  Uiphtberitir 113 

e     Suppurat  ive  or  Purulent Ho 

/.    Caseoua 120 

g.    Hcmorrhagir 120 

A,   Productive 120 

D.  Infectious  Granulomata 123 

1.  Tiil>.'r.ulcsis 123 

2.  Sj-philia 135 

3.  Glandcre.     Farcy I3S 

4.  Lepra.     EUephanlia^isGrecorum 138 

5.  Actinomycosis .  139 

E.  Tuniora 140 

A.  Homolt^cous  Tiituors .  146 

1.  Of  Connective  TisaUS 146 

2.  <H  Muscular  IHwue ISO 

3.  Of  Epithelial  Tissue 152 

4.  Ot  Nofimi   Tiioiic 158 

B.  HeterolofP'Us  TuiiH)!!. 158 

1.  SarHiniii 15S 

2.  Cnrcinomn  mid  Kndnthclioma l&l 

Ap[H-ndi\:  I>i(Tcmitinll)i.iKnoHiH<>r('iirciniinin      ....  179 

Appendix:  C>-!<t« ,  180 


Introducriou:  llcrcdiiy  . 
Deformiiivs 

I.    Hv    \ii-U-rl      . 

II.  llv  Km-.  -  . 
III.  Mv  Vuri:iii.,i,ii 
IV.  »y  MiM'iiv'.l 

V.   ]>>uldi'M I. 

Ten  lot)  ml  II 


CONTENTS. 


VII 


CHAPTER  V, 


Parasites. 


A.  Vegetable  Parasites  . 

I.  Bacteria  . 
Morphologj- 
Biolog>'     . 
Conditions  of  Infection 

1.  Cocci 

2.  BacilU      . 

3.  Spirilla 
II.  Hyphomycetes 

III.  Saccharomvcetes    . 

B.  Animal  Parasites 

I.  Protozoa  . 
II.  Vermes     . 

1.  Platyhelminths 

A.  Cestodes 

B.  Trematodes 

2.  Nemathelminths 
III.  Arthropoda 


PACK 

200 
200 
202 
203 
210 
217 
220 
228 
229 
231 
232 
233 
237 
238 
238 
245 
246 
249 


CHAPTER  VI. 

General  Diseases  prom  Disturbed  Functions. 

1.  Cardiaclnsufficiency — Changes  in  Distribution  of  Blood      ....  251 

2.  Asphyxia — Suffocation 254 

3.  Disease  from  Temperature  Variations 255 

Appendix:  Fever 257 

4.  Intoxications 259 

5.  Disease  from  Defect  of  Glandular  Functions:  Auto-intoxication     .        .  260 


PART  11. 


SPECIAL. 


CHAPTER  VII. 

The  Circulatory  Apparatus. 

A.  The  Blood 265 

(a)  Abnormalities  of  Quantity  and  Composition 265 

Blood  Poisons 267 

(6)  Changes  in  the  Blood  Cells 268 

1.  .\lterationsoftheRedC<*lls 269 

2.  Changes  in  the  White  Cells 270 


VUl 


CONTENTS, 


PAGB 

B.  The  Heart  and  Pericardium 271 

Malformations 271 

Regressive  Lesions 272 

Circulatory  Disorders 274 

Inflammation               275 

Hypertrophy  and  Dilatation 280 

Infectious  Granulomata 281 

Lesions  of  the  Pericardium 281 

C.  The  Vessels 285 

Regressive  Changes 285 

Atheromatosis 285 

Purulent  Inflammation 290 

Infectious  Granulomata 290 

Dilatation;  Aneurism;  Varix 292 


CHAPTER  VIII. 

Spleen;   Lymphatics;    Marrow. 

A.  The  Spleen 296 

B.  The  Lymph  Nodes 301 

C.  The  Lymph  Vessels 304 

D.  The  Bone  Marrow 305 

CHAPTER  IX. 

The  Respiratory  Organs. 

A.  The  Nose  and  Adjoining  Cavities 307 

B.  The  LarjTix,  Trachea,  and  Large  Bronchi 308 

C  The  Bronchi 313 

Appendix:  Thyroid  and  Thymus 316 

D.  The  Lungs 318 

Changes  in  the  Content  of  Air 319 

Circulatory  Disorders 321 

Inflammation 324 

Infectious  Granulomata 332 

E.  The  Pleura 342 


CHAPTER  X. 


The  Digestive  Organs. 


A.  The  I'pp^T  All* mo ntary  Tract  . 

1.  Mont li.  Cheek.  Tongue,  Tc(»th 

2.  Salivary  (Hands       .... 
.3.  Pharynx,  Istlnnus  Faucium,  Tonsils 

Inflamniatifm      .... 
Infections  (iranulomata    . 
4.  Esophagus 


347 
:U7 
:U9 

:mo 

352 


CONTENTS.  ix 

PAGB 

B.  The  Stomach 354 

Regressive  Changes 354 

Circulatory  Disorders 355 

Inflammation 356 

Ulcus  Rotundum 358 

Poisons 360 

Tumors 364 

Changes  in  Lumen  and  Location 367 

Infectious  Granulomata 368 

Gastric  Contents 368 

C.  The  Intestine 368 

Malformations 369 

Circulatory  Disorders 369 

Regressive  Changes 369 

Catarrhal  Inflammation 370 

Cholera  Asiatica 372 

Diphtheritic  Inflammation 372 

Specific  Inflammations 376 

Typhoid  Fever 376 

Tuberculosis •       ....  380 

Special  Diseases  of  Certain  Sections 381 

a.   Duodenum 381 

6.  Cecum  and  Appendix 381 

r.    Rectum 382 

Tumors 382 

Changes  in  Location  and  Lumen;  Hernia 383 

Forms  of  Hernia  .                384 

Invagination — Intussusception 388 

Prolapse 389 

Preternatural  Anus;  Fecal  Fistula 389 

Stenosis  and  Dilatation 390 

Rupture 391 

Intestinal  Contents 391 

D.  The  Liver 391 

Malformation;  Dislocation 392 

Circulatory  Disorders 392 

Degeneration ;  Parench3rmatous  Inflanmiation 394 

Suppurative  Inflammation;  Abscess 398 

Atrophy;  Indurative  Processes 399 

Infectious  Granulomata 402 

Tumors 405 

Gall-bladder  and  Ducts 405 

E.  The  Peritoneum 408 

F.  The  Pancreas 409 


X  CONTENTS. 

CHAPTER  XI. 
The  Urinary  System. 

PAGB 

A.  The  Kidney 413 

Malformations 414 

Circulatory  Disorders 414 

Degeneration;  Parenchymatous  Inflammation 417 

Simple  Parenchymatous  Degeneration 417 

Desquamative  Papillary  Nephritis 419 

Acute  and  Chronic  Nephritis 419 

Amyloid  Degeneration 421 

Atrophic  and  Indurative  Processes 422 

Chronic  Interstitial  Nephritis 423 

Renal  Cysts 426 

Urinary  Stasis;  Hydronephrosis 426 

Renal  Concretions 427 

Suppurative  Nephritis 427 

Infectious  Granulomata 429 

Tumors 429 

B.  The  Urinary  Passages 430 

The  Renal  Pelvis 430 

The  Bladder 430 

Calculi 431 

The  Urethra 434 

The  Adrenal  Body 435 

CHAFFER  XII. 

The  Nervous  System. 

A.  Congenital  Anomalies 437 

B.  Degeneration  and  Atrophy ;  Sclerosis 438 

Secondary  Degeneration .  439 

The  Neurons  and  Tracts 439 

The  Motor  System 443 

The  Sensory  System 445 

Primary  Systemic  Diseases 448 

Of  the  Motor  Tracts 449 

Of  the  Sensory  Tracts 450 

Combined  Forms                          452 

C.  Circulatory  Disorders;  Softening 452 

Anemia  and  Hyperemia .  452 

Thrombosis 453 

Softening 453 

Hemorrhage 455 

Disorders  of  the  Lymphatics;  Edema 456 

D.  Inflammation 457 

E.  Infectious  Granulomata 462 

F.  Injuries;  Regeneration;  Compression;  Concussion 465 

G.  The  Ventricles  and  Central  Canal            468 

The  Hypophysis 470 

The  Pineal  Gland 471 


CONTENTS, 

xi 

PAOK 

EL  Tumors  and  Parasites 

.      471 

I.    The  Membranes       .        .       .       .               .       .       . 

.        .               472 

K.  The  Peripheral  Nerves 

477 

Degeneration  and  Neuritis 

.        .               477 

Tuberculosis  and  Syphilis 

477 

Tumors 

.        .              478 

CHAPTER  XIII. 

Organs  of  Locomotion. 

A.  The  Bones 479 

Degeneration •       .  479 

(a)  Arrosion •       •       .        .  479 

(6)  Halisteresis 480 

Regeneration 483 

Transformation 484 

Inflammation  and  Hyperplasia 484 

(a)  Destructive  Forms 485 

(6)   Productive  Forms 488 

Infectious  Granulomata 489 

Tuberculosis 489 

Syphilis 492 

Actinomvcosis 493 

Lepra 494 

Tumors.        . 494 

Disordered  Developmentand  Growth 496 

Rhachitis  498 

Deformity  of  Special  Bones 501 

B.  The  Joints 503 

Regressive  Processes 504 

Disorders  of  Circulation ;  Inflammation 504 

Infectious  Granulomata 507 

Tumors;  Floating  Bodies;  Ganglion 508 

Ankylosis;  Distortion 509 

C.  The  Tendons  and  Bursae 510 

D.  The  Muscles 510 

Degeneration 511 

Hypertrophy ,        .  516 

Inflammation 516 

Tuberculosis •        .  517 

Tumors .  517 

CHAPTER  XIV. 

The  Genital  Organs. 

A.  The  Female  Genitals 518 

1.  Congenital  Anomalies 518 

2.  The  Ovaries 519 

Circulatory  Disorders 520 

Inflammation 521 

Infectious  Granulomata 522 

Hv'pertrophy ;  Tumors;  Cysts 522 


xii  CONTENTS. 

PAOB 

3.  The  Fallopian  Tubes 526 

4.  The  Uterus 527 

Puerperal  Lesions  of  the  Parametrium 527 

Circulatory  Disorders 529 

Inflammation:  (a)  Non-puerperal 530 

(6)  Puerperal.               536 

Infectious  Granulomata 538 

The  Uterine  Cavity  and  Contents 538 

Malpositions  of  the  Uterus 538 

Tumors 539 

The  Placenta,  Fetal  Envelopes,  Umbilical  Cord;  Elxtra-uterine 

Pregnancy , 541 

The  Uterine  Ligaments,  Parametrium,  and  Pelvic  Peritoneum    .  547 

The  Vagina  and  External  Genitals 548 

The  Mammary  Gland 550 

B.  The  Male  Genitals .  552 

1.  Congenital  Anomalies 552 

2.  The  Testis  and  Spermatic  Cord 553 

Regressive  Processes 553 

Circulatory  Disorders 554 

Inflammation 554 

Infectious  Granulomata 556 

Tumors 557 

3.  The  Prostate 557 

4.  The  Seminal  Vesicles  and  Ducts 558 

5.  The  Penis  and  Scrotum 559 

CHAPTER  XV. 

The  Skin. 

Alterations  of  Pigmentation 562 

Circulatory  Disorders 563 

Inflammation 565 

(a)  The  Parenchyma 565 

(6)   The  Cutis  and  Subcutis 568 

Infectious  Granulomata 568 

DermatomycQses 572 

Regeneration;  Cicatrices;  Atrophy 572 

Hyperplasia  and  Tumors  of  the  Epidermis 573 

Hyperplasia  and  Tumors  of  the  Cutis 574 

Necrosis  and  Ulceration 576 

Cutaneous  Glands;  Hair;  Nails 578 

Appendix:  Statistics  of  Measures  and  Weights ,581 


PATHOLOGY  AND  MORBID  HISTOLOGY. 


INTKODUCTION. 

By  Disease  we  understand  a  condition  of  the  organism  in  which 
the  expression  of  its  life  varies  from  the  normal  type.  The  science 
of  disease  is  called  Pathology.  In  certain  pathological  conditions  we 
are  unable  to  demonstrate  anatomical  changes  in  the  affected  region, 
either  in  the  gross  or  microscopically,  and  abnormalities  in  the  blood 
and  lymph  and  other  body  fluids  are  not  so  distinctive  that  they 
entirely  explain  the  symptom  complex.  Among  these  purely  func- 
tional disorders  belong  many  of  the  diseases  of  the  nervous  system, 
the  neuroses,  neurasthenia,  hysteria,  and  psychic  affections. 

In  many  cases,  on  the  other  hand,  we  find  such  alteration  of  the 
anatomical  structure  of  the  organs  that  it  is  at  once  evident  that  the 
functions  of  the  part  must  also  have  departed  from  the  normal,  or 
there  are  such  variations  in  the  circulation  of  blood  and  lymph  that 
secondary  lesions  in  the  organs  must  inevitably  follow. 

These  alterations  in  the  anatomical  structure  of  the  organs  are 
the  immediate  object  of  pathology,  which  is  concerned,  like  normal 
anatomy,  with  their  recognition  and  description.  The  history  of 
medicine  demonstrates  that  equally  with  advance  in  the  perfection  of 
methods  of  study  the  territory  of  the  purely  functional  disorders 
diminishes,  so  that  for  many  of  these  conditions  the  microscope  and  its 
accompanying  technique  have  established  an  anatomical  basis.  Thus 
the  domain  of  patholog}^  is  constantly  being  extended. 

Inasmuch  as  Pathology  is  the  science  of  disease  and  might  almost 
bear  the  name  of  Pathological  Physiolog}^,  for  symptoms  are  but 
the  expression  of  body  processes  which  depart  from  the  normal,  so 
Pathological  Anatomy  is  strictly  a  part  of  this  science,  and,  together 
with  Physics  and  Chemistry,  is  its  immediate  foundation,  and  stands 
as  normal  Anatomy  to  normal  Physiology.  It  is  due  to  practical  needs 
that  Pathology  Ls  separated  from  the  related  sciences,  but  it  must 
always  retain  its  intimate  connections  with  them.     Its  mam  purpose, 
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tu  nscertaiD  oud  estaiblisli  tlie  aottial  abiiomml  conditions,  is  evideutly 
the  ODiy  pathway  toward  adetjuat*'  iiiterpretation  "f  symptoms,  and 
furnishes  the  best  foundation  for  diaguoi>is,  therapy,  and  cliui(al 
Hiediriue  in  piiieral. 

Special  Palhologioal  Anatomy  in  occnpied  with  tlie  study  of  Btriio- 
tnral  t^htuiges  wliioh  tlie  i<iugle  or^ns  underg;o  in  various  diseases.  It 
explains  the  &iilnro  of  function,  as  well  as  the  %'ariatious  from  normal 
ftmction  ou  the  part  of  the  or|^;an.  From  the  facts  gathered  by  such 
study  we  i»n  formidatv  the  moi>e  abstract  general  laws  which  apply 
to  all  tissues  and  organs ;  sucJi  a  universal  and  inclusive  view  of  tlie 
subject  is  «dl<!d  Geiwrul  Patholog\',  and  necessarily  trespasses  at  times 
ujxm  the  domaui  of  pathological  physiolt^y,  or  can  hardly  be  separated 
from  it, 

The  conditions  which  render  possible  this  universal  view  of  the 
orgaus  and  the  diseases  affecting  theui  are  to  be  fonntl  in  the  ^t  that 
all  i>ortions  of  the  body  are  constituted  of  cells  or  derivatives  of  cells. 
Even  tlie  Hhrcs  of  connective  tissue,  of  muscles,  and  of  ner\'t»  are  tlie 
product  of  cells,  while  blood  and  lymph  may  be  r^Tirded  as  cellular 
tissues  whose  intercellular  substance  is  fluid.  These  cellular  elements, 
tlie  very  bricks  of  the  cdili**,  arc  the  actual  carriers  of  life  functions, 
normal  iis  well  as  di-witsed.  IleiiM^  disease  is  the  expression  of  the 
sum  uf  abnormal  rell  iiclivilios.  Disturbance  of  the  life  of  cells  occurs 
in  three  din«tions,  in  their  uiitrttkm,  their  function,  and  their  multi- 
plication, which  latter  servos  for  physiologictd  gmwlh  us  well  as  for 
repair. 

Since  pathological  oonilitions  may  iiffcct  an  organ  either  as  un  increase 
or  as  a  decrease  of  lb*  life  proeesH,  acting  Mimewhiit  iis  normal  develop- 
ment or  OS  sejiilc  involution,  we  may  distingnish  two  great  groups  of 
patliologioil  disorders.  T1k>  first  iiru  the  rif/n'imici',  in  whi'cli  there  is 
diminution  of  cell  activity,  urnl  iIjc  weiiml  arc  the  progrfMiiri;  in  which 
tliere  is  an  exc*«s.  The  ondJlioun  are  not  no  Him]ilc  as  mere  def«4 
or  excess,  for  then;  is  uxiiidly  a  i[iialilativi-  deprirtuiv  from  tlie  normal 
for  the  organ  and  the  ceils  concidcn-il,  Imtli  fuui-tiouidly  and  anati^m- 
ically.  RegresHive  coiiditionjt  may  leml  to  uctJial  death  of  pnrtp,  and 
a  similar  dc-.ith  iiuiy  follow  external  ^lillliriice-.  Such  Wti]  deatli  is 
termed  uccn.siM. 

The  single  .rllular  ^-leiiM'nti.  <•(  li.e  I.imIv  nn-  ■l.-twiulcut  for  their 
activiW  upon   ihcir  nufrition,  pr-ivided  by  tlii'  mipiily  of  IiLmhI  imd  bv 

CBOtact  with  tis-ti.   "  ■■ !    - I"'  '• '■■  'I '       ■ '!-iiirliniiees  in  the 

distribntiou  of  ill'  I'liiloiii,  (uid  are 
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marked  by  abnormal  function  or  loss  of  function,  and  in  time  by  ana- 
tomical changes  in  the  part.  An  example  is  found  in  the  disorders  of 
intellect  which  arise  from  simple  cerebral  anemia,  which,  if  it  i)ersists, 
causes  death  in  certain  portions  of  the  brain.  Because  of  its  general 
importance,  we  shall  place  the  chapter  on  Disorders  of  Circulation 
before  the  others. 

Certsiin  causes  of  disease  may  act  upon  the  fetus.  There  are  true 
fetal  diseases  resembling  those  of  later  life,  but  since  they  affect  the 
developing  organism  they  produce  marked  changes  in  its  form.  Espe- 
cially evident  are  the  results  of  injury  to  the  developing  ovum,  either 
mechaniciil,  or  inherited,  or  spontaneous.  The  result*  are  malforma- 
tions and  monstrosities,  included  in  the  chapter  on  Teratology. 

Imperfect  development  of  a  portion  of  the  body,  or  entire  al)sence 
of  it,  may  be  due  to  mechanicsil  causes  or  more  obscure  conditions. 
If  the  organ,  as  for  instance  the  kidney,  remains  wholly  undeveloped, 
this  is  spoken  of  as  Ayenesia,  If  its  development  begins  but  is 
arrested,  Aplasia  is  the  term  employed.  If  the  arrest  is  but  partial. 
Hypoplasia  expresses  the  fact,  and  the  organ  is  foimd  small  or  dis- 
torted. Hypoplasia  may  not  be  due  to  causes  operating  on  the  fetus, 
for  in  some  cases  the  extra-uterine  life  has  begun.  If  at  a  period  when 
an  orgim  should  develop  further,  as  the  uterus  at  puberty,  it  remains 
in  the  hifantile  condition,  it  is  also  a  case  of  hypoplasia.  Its  cause 
may  be  fetal  in  one  sense,  as  when  the  vascular  supply  remains  inade- 
quate from  undeveloped  vessels,  or  it  may  be  accjuired  at  a  later  time. 
Like  simple  arrest,  both  regressive  and  progressive  lesions  may  at  any 
time  disturb  the  normal  embryonic  or  the  later  development. 

The  essential  nature  of  the  anatomical  changes  and  the  methods  of 
their  production  from  normal  tissues — in  other  words,  the  lesions  and 
their  patliogenesis — are  the  questions  which  immediately  concern  the 
|>athologist,  and  which  explain,  on  morphologictil  gmunds,  both  the 
nature  of  the  disease  and  its  symptom  complex. 

Every  gain  in  any  department  of  human  knowledge  opens  new  and 
other  questions,  because  each  successful  investigation  forms  but  a  link 
in  the  chain  of  phenomena  whose  complete  comprehension  involves 
a  grasp  of  the  foundation  of  all  life ;  hence  after  the  lesions  which 
explain  a  disease  have  been  estsiblished,  th(»  incjuiry  after  their  cause 
follows  at  once.  This  branch  of  the  sul>je(»t  is  known  as  Etwlo(jj/. 
Tlie  many  external  influence's  wliich  may  act  upon  the  organism  to  its 
injur)'  lead  us  to  refer  disease  to  an  external  cause.  Ix>ng  since  it  was 
asinimed  for  many  diseases  that  thcv  arise  from  foreiiicn   orgiuiisms, 
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often  microscopical,  and  this  aapumption  has  been  demnugtrated  aa 
correct  in  the  last  few  decades. 

Having  established  an  external  cause  for  a  disease,  our  etiologic'al 
knowledge  is  advanced,  but  far  from  completed,  and  the  essence  of  the 
disease  is  not  yet  clear.  One  cannot  consider  it  the  simple  influence  of 
an  alien  agent,  as  for  example  the  activity  of  a  parasite.  The  agent 
is  not  an  efficient  cause  for  all  consequent  results  in  the  body,  but 
rather  the  disease  is  an  altered  condition  of  the  body,  depending  upon 
what  manner  of  reaction  follows  in  the  organism  from  the  influence  of 
the  agent.  Henoe  the  action  of  external  agents  may  vary  widely, 
depending  partly  upon  surrounding  coudition;^,  but  even  more  upon  the 
internal  disposition  of  the  body.  Entirely  different  causes  may  in 
some  circumstances  produce  similar  effects,  and  the  identical  ageut  may 
cause  diverse  resulte.  Beside  the  external  causes,  there  exist  internal 
factors  also,  to  which  we  ascribe  many  of  these  variations  in  causal 
influences.  The  group  of  the  inner  factors  is  summed  up  under  the 
term  TXixpositloii,  and  that  disease  may  proceed  from  these  apart  from 
external  causes  appears  in  inherited  developmental  disorders.  Tlie 
external  causes  are  as  multiform  as  the  other  influences  working  upon 
the  organism,  and  cannot  be  systematically  classified  either  from  their 
nature  or  their  activity.  The  exception  to  this  rule  is  formed  by  the 
parasites,  which  will  be  treated  in  a  separate  chapter. 

In  contrast  with  the  external  cause  the  internal  disposition  appears 
less  important,  for  the  hitter  Ls  often  a  matter  of  deductive  reasoning, 
and  the  former  is  in  concrete  form  ;  but  the  essential  nature  of  a  disease 
is  found  in  the  abnormal  expression  of  its  cellular  life,  and  knowledge 
of  etiology  merely  informs  us  what  was  the  stimulus.  Hence  the 
importance  of  investigating  the  changes  in  the  cells  in  order  to  approach 
the  actual  comprehension  of  the  diseii.se. 

Cellular  Pathology  is  one  of  the  greatest  contributions  of  the  last 
decades,  and  remains  as  the  groundwork  of  pathological  science  despite 
alt  momentary  contradictions  aud  the  etiological  progress  lately  at- 
tained!. 

The  Signs  of  Death.  Before  attacking  the  field  of  pathology 
prosier,  it  is  \\-A\  to  consider  the  phenomena  of  death  of  the  whole 
organism,  e^jiccially  those  oonsideretl  as  gltinn  mortis. 

The  cooliiifi  >•{  the  NkJv — aJi/or  mort'iM — depends  for  its  development 
upon  the  surmiunling  medium.  The  body  may  reach  the  lempernture 
of  the  surrounding  medium  witliin  t«eoty-four  hours,  aud  Ijefure  this 
cooling  there  may  l)e  a  slight  rise  of  temperature. 
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Post-mortem  rigidity — rigor  mortis — is  explained  as  a  temporary 
coagulation  of  the  muscle  proteid  (myosin),  and  begins,  usually  in  four 
to  twelve  hours  after  death,  in  the  muscles  of  the  jaw,  passing  then  to 
the  neck,  upper  extremity,  and  so  downward.  It  disappears  in  the 
same  order,  in  twenty-four  to  forty-eight  hours.  Strong  muscular 
action  just  before  death  may  be  followed  by  rapid  rigidity,  and  the 
trunk  and  limbs  may  then  be  fixed  in  the  position  assumed.  In  otlicr 
cases  rigor  develops  more  slowly  (twelve  to  twenty-four  hours). 

The  disposition  of  the  blood  in  the  body  differs  much  from  that 
during  life.      Three  factors  may  be  noted : 

1.  The  agonal  contraction  of  the  arteries  drives  the  blood  out  of 
them  and  into  the  capillaries  and  veins.  This  spasm  is  connected 
with  the  venosity  of  the  blood,  increasing  as  the  cardiac  activity  ceases, 
until  the  vasomotor  centre  in  the  medulla  is  excited  and  the  vessels 
contract  to  the  minimum  calibre.  From  this  spasm  of  "the  vessels  and 
the  stiffening  of  the  muscles  the  arteries  are  usually  found  empty. 

2.  The  post-mortem  sinking  of  the  blood  to  the  most  dependent 
portions  of  the  body  causes  hypostatic  congestion  of  the  organs  and 
lividity  of  the  surface.  Thus  the  lungs  and  the  brain  are  commonly 
filled  with  blood  in  the  lowest  parts,  and  in  the  alimentary  canal  there 
are  frequent  hypostases  which  appear  in  the  mucosa  as  fine  branching 
figures.  Livores,  or  spotting  of  the  surface,  depend  on  this  sinking 
of  the  blood  and  also  on  the  diffusion  of  the  blood-coloring  matter  in 
the  tissues.  In  the  former  case  pressure  removes  the  red  color,  in  the 
latter  it  persists.  These  spots  appear  on  the  back  or  other  dei>endent 
parts  and  usually  in  three  to  four  hours  post-mortem. 

3.  If  death  occurs  with  cardiac  paralysis  the  left  ventricle  is  arrested 
in  diastt)le  and  is  distended  with  blood.  Rigor  mortis  involves  the 
heart  mascle  and  drives  this  blood  into  the  aorta  and  left  auricle,  the 
left  ventricle  remaining  empty ;  this  does  not  occur  when  a  pronounced 
change  has  taken  place  in  the  heart  muscle.  The  right  ventricle  is 
ui^ually  found  distended,  its  muscular  mass  and  power  being  much  less 
than  those  of  the  left  ventricle. 

The  blood  in  the  heart  and  great  vessels  coagulates  after  death,  at 
times  even  in  the  agony,  making  clots  which  arc  either  dark  red,  as 
ol):jerved  in  blood  drawn  during  life,  or  yellow  and  fat-colored,  or 
fibrinous.  The  latter  decolorized  (dots  are  formed  during  protracted 
agony,  when  the  heart  gradually  weakens,  the  red  cells  being  separated 
from  the  other  constituents  of  the  blood  and  the  clot  forming  in  slight 
adhesion  to  the  wall.     The  blood  coagulates  leas  quickly  after  death 
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by  suffocation,  by  certain  poisons,  in  septicemia  and  pyemia,  and 
when  it  is  hydremic. 

The  cornea  becomes  cloudy  and  relaxed  a  short  time  after  death, 
and  when  the  lids  are  not  closed  it  may  dry. 

When  putrefaction  begins,  with  its  accompanying  odor  and  greenish 
or  brownish  discoloration  of  the  skin,  these  clianges  are  usually  first 
and  most  pronounced  over  the  abdomen.  Gas  collects  in  the  tissuas, 
vesicles  appear  on  the  skin,  and  the  blood  becomes  foamy.  The  blood 
pigment  becomes  dissolved  in  tlie  serum  and  is  imbibed  by  the  tissues 
in  spots  or  larger  areas.  The  changes  in  the  intinia  of  the  vessels  and 
the  endocardium  may  thus  simulate  inflammatory  congestion.  Sul- 
phuretted hydrogen  acting  on  this  pigment  turns  it  green  or  black,  a,s 
may  be  noted  along  the  alimentary  canal  and  parts  adjacent.  Pigment 
already  in  the  tissues  in  granules  may  tiike  the  same  tinge,  and  thus 
resemble  the  pigment  of  anthracosis.  Under  the  microscope  sulphuric 
acid  produces  the  well-known  changes  in  color,  from  black  through 
blue,  green,  and  yellow,  as  with  biliary  pigment. 

In  the  stomach  and  lower  end  of  the  esophagus  a  post-mortem 
digestion  may  occur. 


PART  I. 
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CHAPTER   I. 

DISORDERS  OF  CIRCULATION. 

A.  HYPEREMIA  AMD  ANEMIA. 

The  blood  content  of  a  part  is  refrnlatecl  by  the  supply  of  blood 
and  its  venous  return.      luorejised  supply  depends  ujwn : 

1.  Increase  in  the  c-ardiac  (wttritt^  (not  simply  more  contniotions 
in  a  given  time),  which  is  followed  by  rise  of  pressun*  in  the  arteries 
and  more  nipid  current,  unless  some  obstiiele  hinders  the  action  of 
tlie  heart,  and  its  increased  action  is  but  the  comi^nsator}-  effort  to 
overcome  the  mechanical  obstruction. 

2.  Vascular  dilatation  or  cantraction.  The  latter  is  causetl  bv 
{a)  various  looal  stimuli  which  ciiuse  a  constriction  or  a  paralysis  of 
the  vascular  muscle  fibres,  with  consequent  variations  in  the  size  of 
the  lumen  and  of  the  blood  stream,  (6)  or  through  vasomotor  ner\*es, 
either  vasodilator  or  vasoconstrictor. 

The  flow  of  blood  from  a  part  depends  on  all  tliQ  influences  acting 
upon  the  venous  circulation ;  on  the  richness  of  supply,  whose  physio- 
logical increase  implies  greater  flow  from  the  part,  with  heightened  rift 
a  tergo ;  on  the  contraction  of  muscles,  relatively  low  pressure  in  the 
thorax,  and  the  determination  of  blood  from  the  venie  aivie  during 
inspiration ;  and,  lastly,  on  the  forces  which  act  agtiinst  the  venous 
current,  as  gravity,  most  evident  on  jwriphend  and  dc]>endent  i>art^  of 
the  Ixxlv. 

Through  all  these  factors  the  blcxxl  circulates  under  physiologicjd 

cr»nditions,  and  each  orgiin  is  supj)litHl  according  to  its  needs.      Thc^^i* 

functionally  active  require  more  bliKHl,  and  the  supply  lessens  with 

rc-nim  to  a  resting  stage.      The  various  influences  act  in  mon»  or  less 

opposition,  and  thus  prevent  grtnit  variations  in  any  dirt^ction.     Stix>ng 

(23) 
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vasoGoustriction  is  followetl  by  exIiaiistiDii  of  the  muscle  fibre.«,  and 
conversely.  When  this  balance  is  destroyed  a  jtart  may  contain  too 
much  blood  or  too  little,  the  former  being  c;illed  hi/prreiiiiu,  and  the 
latter  mieiitiii. 

Hyperemia. 

HTperemia,  or  congestion,  may  arise  from  excess  of  supply  or 
dimiuL'ihed  esca|ic.  TIil-  fonner,  kuown  as  active  or  arterial  hyper-  ] 
emia,  acute  congestion  or  fluxion,  gives  the  part  a  bright-red  color 
from  the  presence  of  arterial,  oxygenated  blood.  The  second,  called 
paituhe  or  eenoua  cmigestion,  or  hyperemia,  or  stasis,  betraj-s  the 
present-e  of  venous  blood  by  its  dark  bluish  or  cyanotic  hue. 

CongeBtive  hirperemia  occurs  whcrev.er  there  is  lessened  friction  in 
the  iirterio-capillarj-  system  of  the  part,  as  happens  with  dilatation  of 
diese  vessels.  This  inercoae  ui  lumen  may  be  due  to  direct  action 
upon  the  vessel  walls  or  indirect  through  the  nervous  system.  Par- 
alysis of  the  vessel  «-alI  may  follow  high  temperatures  actmg  locally, 
mechanical  frictions  (as  of  the  integnraent),  the  application  of  various 
chemicals,  sometimes  with  a  previous  stage  of  vasocontraction.  Thus 
certain  erythemas  follow  the  actions  of  drugs  and  the  growth  of 
bacteria- 
Congestive  hyperemia  occurs  also  when  tliere  is  a  sudden  relief  of 
the  pressure  ujwn  a  |>art.  Such  a  secondary  fluxion  in  the  pleura  or 
peritoneum  sometimes  follows  removal  of  large  exudates,  and  may  cause 
marked  anemia  in  distant  organs,  as  in  the  brain.  The  probable 
explanation  Ls  that  long-continued  external  pressure  has  diminished  the 
elasticity  of  the  vessel  walls,  their  coutraetilitj-  is  lost,  and  when  the 
support  is  removed  they  give  way  ti>  the  internal  pressure.  After 
removal  of  the  Esmareh  bandage  strong  i>arenchymatons  hemorrhage 
may  occur,  or  marked  h^ijeremia.  In  general,  a  violent  muscular 
contraction  ie  apt  to  end  in  as  complete  a  relaxation. 

Paralysis  of  the  vasoconstrictors  or  stimulus  of  vasodilators  may 
i^usc  one  variety  of  congestion.  Experimenbdly  tliis  may  be  demon- 
stnited  by  section  of  the  pnenmopistric,  which  contains  vasoconstrictor 
fibres ;  when  this  nerve  is  cut  in  a  rabbit,  in  the  neck,  there  occur  on 
the  same  side  hyperemia  And  redness  of  the  ear,  increased  tempera- 
ture, ami  c'litnieliou  of  the  pupil.  Eleetric  stimulation  of  the  upper 
cervical  puiirlii'n  is  followed  by  lowered  bln'xl  supply  and  temperature. 
After  section  uf  the  splanchnic  nerves  there  is  raarke<I  hypcremi!i  of 
the  abdominal  vessels.      In  the  human  subjwt  injurj'  and  degeneration 


DISORDERS  OF  CIRCULATION,  25 

in  the  sympathetic,  compression  by  tumors,  etc. ,  have  similar  results. 
The  active  congestions  of  Basedow's  disease  may  also  belong  here. 
Irritation  of  the  vasodilators  with  resulting  hyperemia  is  observed  in 
immy  angioneuroses,  where  slight  and  frequent  stimuli  produce  repeated 
hyperemia  of  special  areas. 

Collateral  lisrperemia  is  the  name  applied  to  congestion  which  occurs 
in  the  neighborhood  of  anemic  parts,  as  when  an  artery  is  closed  by 
ligature  or  thrombus,  and  the  lateral  branches  carry  more  blood.  This 
is  rather  to  be  explained  as  a  vasomotor  effect  than  as  due  to  proximal 
increase  in  pressure,  for  this  may  occur  much  later,  and  even  when 
present  is  distributed  over  the  entire  vascular  system.  Similarly  in 
many  cases  of  collateral  hyperemia  more  blood  flows  to  an  organ  which 
has  to  assume  an  extra  share  of  work,  as  to  the  other  kidney  when  the 
vessels  of  one  have  beien  ligatured. 

Lastly,  we  observe,  often  with  but  slight  stimulus,  an  increase  in 
the  blood  content  of  lungs  or  brain  when  a  hypertrophied  heart 
becomes  suddenly  more  active,  as  in  true  plethora — i,  e.,  increase  in 
the  total  blood  with  increased  arterial  pressure.  (See  Chapter 
VI.,  1.)     Severe  fimctional  disturbances  may  be  the  result. 

Within  a  hyperemic  part,  as  may  be  directly  observed,  the  blood 
flows  more  rapidly,  its  contact  with  the  tissue  is  shorter,  and  hence 
even  the  venous  channels  contain  red  blood.  The  strong  injection  of 
the  vessels  makes  prominent  even  the  smallest,  and  the  distention  of 
the  capillaries  gives  the  part  a  diffuse  redness  and  increased  volume, 
or  turgor,  with  increased  local  temperature,  most  marked  on  super- 
ficial parts. 

Further  results  may  be  unimportant,  for  active  hyperemia  is  usually 
temporary.  If  protracted,  and  in  certain  organs,  as  the  lung  and 
brain,  such  arterial  hyperemia  may  be  dangerous,  and  diseased  vessels 
may  rupture  from  the  pressure.  As  a  rule,  active  hyperemia  does  not 
lead  to  transudation  and  edema,  though  probably  slightly  more  fluid 
leaves  the  vessel  than  normally. 

One  would  expect  that  dilatation  of  a  vessel  would  produce  a  slow- 
ing of  the  stream,  but,  beside  lessened  friction,  the  laws  of  capillar^' 
currents  apply,  according  to  which  the  nite  is  proportional  to  the 
square  of  the  diameter  of  the  stream  (Poiseuille). 

Passive,  or  venous  hyperemia  results  from  diminished  outflow  from 
a  part  The  effect  varies  with  partial  or  complete  obstruction  to  the 
stream.  In  normal  circumstances  the  column  of  red  cells  occupies  the 
middle  of  the  lumen  of  the  smaller  vessels,  forming  the  axial  stream ; 
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uearer  the  wall  flows  the  plitsnui,  free  from  red  cells,  formiog  the  still " 
layer  or  peripheral  zune.     In  this  space  the  white  cells  move  at  i 
slower  rate  than  the  red.     It  is  only  in  the  capillaries,  which  admit  I 
but  one  cell  at  a  time,  that  the  er\-throcytcs  follow  each  other  in  single  1 
file. 

If  now  the  venous  enrrent  Is  suddenly  and  entirely  stopi»ed, 
in  tJie  frog,  by  ligatnre  of  a  femoral  vein,  the  first  result  must  be 
tucrea.se  of  the  blo*xl  presi^ure  within  the  I'egion,  for  the  arterial  supply 
])erfiit!ls,  nud  this  pressure  rises  until  it  reaches  the  average  arterial.  I 
lu  the  vessels  of  the  region  there  wcurs,  tlien,  a  slowing  of  the  stream, 
then  a  pul^satiug  movement,  and  at  last,  with  each  cardiac  diastole,  s 
flow  in  tiie  reverse  direction.  Ae  tlie  veins  fill  the  plasnm  space  di^ 
ap)>enrs,  for  the  red  cells  fill  the  entire  lumen  and  touch  the  walls. 
Then  these  cells  become  applied  to  eacli  other  aiid  form  an  apparently 
homogeneous  blood  cylinder,  with  leucocytes  scattered  here  and 
there.  The  condition  is  temieii  renoua  ntnsix.  (Fig.  2.)  With  the 
increase  in  pressure  there  octmrs  an  increase  ta  the  exit  of  fluid  from 
the  vessels,  and  after  u  time  single  and  then  numerous  red  cells  are 
preftscd  tlirough  the  wall.  This  process,  termed  dUxpetlmh,  occurs 
especially  between  capillary  endothelia,  where  a  weaker  intercellular 
substance  fills  the  interstiees,  which  become  loosened  by  the  filling 
and  distention  of  tlie  vessel  as  the  endotlielia  are  dragged  apart.  Such 
openings  are  called  stomeUa  (xiignuita).  By  reasou  of  this  diapcdesis 
the  esutiate  becomes  hemorrhagic.  It  occurs  only  in  capillary  and 
small  venous  clmnncU,  not  in  arterial. 

C-ompletc  aud  lasting  stai^is  is  equivalent  to  local  asphyxia  and  death 
(necrtwis)  of  the  part  involved,  for  as  no  new  blood  can  be  supplied 
no  interehange  of  punv,  or  nourishment  of  the  eelb  is  possible. 

In  most  of  the  ca-ses  observed  in  practice  the  stasis  is  not  ao  com- 
plete, only  a  severe  icterference  with  the  venous  flow  existing,  with 
lociil  increase  of  pres.sure,  dilatation  of  the  vessels,  and  slight  hemor- 
rhijgic  exutlate,  but  without  the  worst  feature  of  complete  stasis, 
namely,  the  necrosis.  Then  supply  and  outflow  of  bloinl  liecome 
equalized  while  the  part  remains  distended  with  blood  and  its  internal 
pressure  is  high. 

The  causes  of  venous  oongtwtiou  var\'.  There  may  be  a  mechanical 
obstacle  to  the  venous  flow,  or  the  iufluence.s  which  oornially  tend  t«) 
slow  it  may  Ik;  increased,  or  aome  of  the  auxiliary  influences  may  l>e 
removed.  Tlii>  ]:\tU-r  fn-n  cauic*  =t;Mnnt  net  iiidn|iendently ;  more 
commoulv  tlicy  mcxi-i  with  caii-c-  i>f  dn'  lii-i  variitv. 
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A  mechanical  obstacle  may  cause  eitlier  local  or  general  stasis. 
If  cardiac  weakness  prevents  entire  emptying  of  the  ventricles  the 
aortic  system  receives  less  blood  and  arterial  pre&sure  sinks,  and  on 
tlie  otlier  hand,  blood  from  tlie  ven»e  cavae  cannot  enter  die  imperfectly 
emptied  right  ventricle  during  the  dijistole,  and  hence  tliere  is  a 
r^urgitation  into  the  venous  system  with  increase  of  pressure  there. 
From  the  decreased  arterial  and  the  increased  venous  pressure  there  is 
a  marked  slowing  of  the  stream  and  rise  of  pressure  in  the  capillaries. 
In  similar  ways  imcompensated  valve  lesions  result  in  imi>erfect 
emptying  of  the  heart,  with  resulting  venous  engorgement. 

The  oonunonest  cjiuse  of  local  stasis  is  the  plugging  or  compression 
of  a  vein  witli  complete  closure  of  its  limien ;  but  because  of  the  rich 
venous  anastomoses  about  most  arteries,  a  large  vein  or  even  sevenil 
mjiy  become  impermeable  without  necessarily  producing  any  stasis  in 
their  distribution.  Such  anastomoses  are  called  collateral.  C'learlv 
the  stasis  must  be  more  marked  when  the  collateral  circulation  is  less 
develojKKl.  Hence  we  observe  but  slight  venous  congestion  after 
ligature  of  a  femoral  vein,  or  if  it  appears  it  is  soon  relieved,  while 
closure  of  a  main  branch  of  a  portal  vein,  of  the  spermatic,  or  of  the 
great  vein  of  Galen,  causes  profound  venous  stasis  in  the  oorresjiond- 
ing  abdominal  organ,  testicle,  or  portion  of  tlie  brain.  Witli  incar- 
cerated hernia  the  stasis  may  be  complete  and  lead  to  necrosis.  When 
at  the  same  time  both  arterj-  and  vein  are  closed,  venous  engorgement 
fails  to  appear. 

A  f urtlier  or  greater  cause  of  venous  congestion  is  found  in  diseases 
of  the  respiratory  organs.  Paroxysms  of  coughing  congest  the  jugular 
veins,  and  when  numerous  limg  capillaries  are  impermeable,  general 
passive  congestion  may  follow,  witli  imperfect  filling  of  the  heart. 
(See  Cliapter  VI. ,  1.) 

Among  the  auxiliary  influences  affecting  the  venous  circulation, 
whose  failure  may  cause  congestion,  may  be  mentioned  the  vh  a  terr/Of 
derived  from  arterial  pressure,  as  seen  with  unconi|>en sated  valvular 
defects,  loss  of  the  elasticity  and  contractility  of  the  venous  walls, 
and  insufficiencv  of  the  valves  in  the  veins  fn^ni  varicose  dilat^ition. 
Respiratory  disorders  also  act  through  interference  with  the  normal 
ia<pirator>'  hiatus.  As  is  well  kno\Mi,  contraction  of  the  voluntary 
muscles,  between  which  the  veins  lie,  aids  the  venous  return. 

As  an  increase  of  normal  conditions  which  tend  to  slow  the  current, 
may  he  mentioned  gravity,  as  when  with  continued  upright  |K)siti<>n 
there  are  no  movements  of  the  leg  muscles,  so  that  gravity  gradually 
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causes  varicose  dilatation  of  the  veins  of  the  legs.  Dilatation  of  the 
hemorrhoidal  veins  causes  piles.  Such  effects  are  accentuated  when 
cardiac  weakness  prevents  emp^ing  of  the  venie  cavm  or  obstacles 
occur  to  tlie  flow  in  tlie  lai^  veins.  Hence  varicosities  appear  fre- 
quently in  pre^ancy,  for  the  gravid  uterus  conipres.ses  the  pelvic 
veins,  in  the  upright  position  especially.  In  the  internal  organs 
gravity  acts  with  heart  weakness  to  produce  hypoidaiia  congestion, 
especially  in  tlie  lungs,  wiiere  in  dorsal  decubitus,  with  imperfect 
respiration,  tlie  blood  collects  in  the  posterior  portions  of  these  organs. 
Since  tLe  blood  remains  in  contact  with  the  cells  of  an  organ  for  too 
long  a  time  during  venous  congestion,  it  gives  up  its  oxygen  com- 
pletely and  takes  more  carbon  dioxide.  Hence  the  blood  and  parts 
congested  become  dark  blue,  cyanotic,  as  may  be  noticed  during  life 
on  the  fingers,  toes,  and  visible  mucous  membranes.  After  death  the 
distended  vessels  appear  a.s  distinct  branching  pictures,  more  prominent 
bc!cause  of  the  post-mortem  hypostasi.s  (p.  21).  Pressure  in  the 
veins  is  increased  because  the  arterial  pressure  is  carried  over.  The 
temperature  of  the  (tart  is  low  because  of  lessened  supply  of  warm 
blood,  and  tlie  con^iistence  of  the  part  is  increased  by  transudation  or 
edema.  Lack  of  oxygen  gives  rise  to  functional  disturbance,  as  in 
the  brain,  where  dizziness  and  depression  occur,  in  the  lungs  dyspnea, 
from  the  kidneys  albuminuria,  according  t*>  the  organ  involved.  In 
chronic  ca.ses  sensitive  tissue  elements  may  atrophy  from  increased 
iutracapillary  pressure,  as  in  the  liver  and  kidney,  and  varices  may 
develop  in  the  veins.  The  wall  of  the  vein  and  the  adjitcent  tibrotis 
tissue  may  mulereio  a  tibrous  hyperplasia,  which  witli  the  distended 
and  tortuous  capillaries  gives  the  part  a  decided  firmness  as  well  as  a 
bluish  color ;  this  is  called  cyanntle  ittftiiralion.  As  an  accompanying 
condition  we  may  find  hemorrhagic  infarcts  and  pigmentation,  the 
latter  being  the  result  of  diapedesis  .luring  the  stage  of  stasis.  (See 
Section  B.) 

Anemia. 

Local  anemia,  as  distinguishe<]  from  the  povertA-  of  blood  which  in 
|i;irt  of  ;i  ^j^Tieral  blood  condition,  may  arif*e  from  lessening  or  stoppage 
of  ihe  ai-tcriiil  supply,  the  venous  flow  I»cing  free.  Diminished  car- 
diac acti\  ity,  rit  appears  from  the  former  chapter,  docs  not  produce 
anemia  of  th<-  iin::tns,  although  supply  is  lessened,  but  ratlier  venous 
engoi^ment  from  iin])erfeot  venous  return.  I'ronounced  local  hyper- 
emia receives  the  special  name  of  m-ltemUi, 
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Local  anemia  may  result  from  external  pressure,  but  only  when  this 
is  so  severe  that  both  arteries  and  capillaries  are  compressed.  Slight 
d^rees  of  pressure  affect  the  thmner  walled  veins  and  cause  stasis.  A 
good  example  of  pressure  anemia  is  seen  with  the  use  of  the  Esmarch 
bandage ;  also  m  pr^ure  from  tumors  and  large  collections  of  exudate 
in  various  body  cavities. 

Pronounced  ischemia  occurs  with  plugging  or  other  impermeable 
conditions  in  an  artery  in  regions  where  supplies  cannot  be  received 
from  other  vessels;  when,  in  other  words,  the  closed  vessel  has  no 
peripheral  anastomoses  with  other  arteries,  or  when  these,  though 
present,  are  insufBcient.     (See  Section  E. ) 

Narrowing  of  the  vessel  lumen  also  lessens  the  blood  supply ;  this 
occurs  with  disease  of  the  vessel  wall,  and  the  intima  may  be  thickened 
to  complete  closure.  Spastic  anemia  is  the  name  given  to  imperfect 
blood  supply  from  severe  vasoconstriction.  This  is  usually  temporary, 
and  follows  exhaustion  of  the  muscle  fibres  from  long  dilatation,  but  it 
may  persist  and  even  cause  necrotic  changes  in  the  tissues.  Neurotic 
influences  are  engaged  in  this  result  as  well  as  local,  as  can  be  demon- 
strated by  irritation  of  the  sympathetic,  a  condition  observed  in  some 
one-sided  migraines  with  tonic  spasm  of  the  vessels.  Spastic  anemia 
may  be  reflex. 

The  local  action  of  cold,  especially  associated  with  rapid  evapora- 
tion, causes  paleness  and  coolness  of  the  skin. 

With  congestion  of  certain  parts  a  compensatory  anemia  of  distant 
organs  must  occur;  this  may  be  termed  collateral  aneniia.  Thus 
rapid  evacuation  of  serous  transudates  from  body  cavities  may  cause 
disorders  of  consciousness  when  accompanied  by  the  secondary  fluxion 
already  mentioned  (p.  24).  Section  of  the  splanchnic  nerve  has  a 
similar  effect  in  causing  marked  hyperemia  of  the  abdominal  organs 
(p.  24). 

The  results  of  anemia  are  local  paleness,  loss  of  heat  and  volume, 
cessation  of  nutritive  and  excretory  processes,  with  collection  of  catabolic 
products  which   cannot  be  removed  after  the  blood  current  ceases. 
These  symptoms  depend  upon  the  degree  of   anemia,   the  vascular 
relations  of  the  part,  and  the  sensitiveness  of  the  organ  involved.     At 
first  there  is  an  attempt  to  equalize  the  circulation,  for  blood  flows  in 
larger  amount  from  the  site  of  the  closure  or  obstacle  into  the  neigh- 
boring vessels.     This  collateral  hyperemia  comes  from  the  vessels  just" 
proximal  to  the  closure,  or,  in  paired  vessels,  through  the  unstopped 
^fftefy.     After  ligation  of  one  carotid  the  same  amount  of  blood  as 
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before  reaches  the  brain  through  the  other  carotid  and  the  vertebmls, 
90  that  the  loss  through  the  tied  vessel  is  made  good.  Ligatioa  of  tJie 
femoral  lu  the  thigh  caase^  widening  of  the  profunda,  and  the  vessels 
of  the  li^  are  supplied  tlirough  the  auast«imoM'.-'  about  tlie  knee.  Even 
ligation  of  the  aorta  is  followed  by  dilatation  of  tlie  internal  mammarieft 
and  epigastrics,  so  that  blood  may  reach  the  lower  extremities  by  this 
road.  In  such  cases,  then,  there  develoix*  a  collateral  circulatiou,  as 
also  for  the  veins  noted  above,  which  carrier  bl(K>d  to  tiie  organs  in  a 
roundabout  way.  In  many  cases  this  substitute  for  the  normal  supply 
may  not  \ie  adequate  to  support  the  nutritiim  of  the  I»art,  which  is 
dependent  not  only  on  the  number  of  widened  veaselji  but  also  on  th^ 
limit  of  dilatation  and  the  cardiac  force  necessary  ti>  fill  them.  The 
question  will  be  treated  again  when  considering  embolic  infarction. 

If  anemia  is  complete  and  persistent  the  tissue  must  die  in  anemic 
nerrogiK,  Sensitive  organs  lose  their  function  at  once,  as  is  seen  in 
Stenson's  experiment,  where  ligjition  of  the  aorta  causes  anemia  of  tlie 
lumbar  cord  and  juralysis  of  tlie  l^s.  Slight  dE^:rees  of  anemia  cause 
functional  dL^tiirbances,  as  loss  of  consciousness  or  convulsions  when 
tlie  brain  is  affected,  analgesia  of  the  skin  with  cutis  anwrina  from 
spasm  of  the  arrectoien pihrum,  and  in  general  anemia  local  ischemias 
are  common,  probably  associated  witli  vasomotor  influences, 

B.    HEMORRHAGE. 

The  word  bleeding  (hemorrliui/r)  indit^les  the  exit  of  blood  from  the 
vessels,  fiross  lesions  of  the  circulatory  s^'stcm,  such  as  incisions, 
must  of  course  be  followed  by  bleeding,  as  is  also  erosion  of  a  vessel 
by  ulcerative  processes.  The  former  is  called  hemorrhage  by  rhexlt, 
tile  latter  by  dtabrosis  (hemorrhage  jier  rkexin  and  y>er  diabronin). 

But  witliout  meehanittil  injnn,-  to  the  vessel  wall,  as  we  have  seen 
with  stasis,  blood  may  leave  tlie  vessel.  The  red  cells  do  not  escape 
by  rupture  of  the  wall,  but  througli  places  where  there  is  much  inter- 
cellular substance  between  endothelin,  which  loosens  and  makes  stomata 
as  the  capillary  wall  stretches.  This  kind  of  exit  of  blood  is  called 
diapedcsis,  or  hemorrhage  p<T  <liiifietli-iiin. 

Hemorrhages  are  nanie<l  aeconliug  tn  tlie  organ  from  which  they 
come  or  according  to  their  gn>ss  appearances.  Thus  bleeding  from 
the  noBe  is  callnl  i-pinloing ;  from  xiw  stomach  with  vomiting,  hcmat- 
emai»:  from  the  lungs,  hanoplysig :  fmm  the  kidney  with  actual  red 
cells  Ui  the  uriocv  AontiivrfO,  distinguished  from  lurnwghbinaria,  in 
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which  only  dissolved  blood  pigmeut  is  present.  Collections  of  blood 
in  the  serous  cavities  are  called  hemoperkxirdiumy  hemothorax,  etc., 
according  to  tlieir  site.  Hemorrhage  from  the  uterus  is  called  metror- 
rhagia; in  the  brain  with  sudden  loss  of  function,  apoplexy.  Large 
amounts  of  blood  in  connective  tissue,  which  cause  external  protuber- 
ance, are  known  as  hemaiomatit ;  small  flat  extravasations  in  the  skin 
are  called  ecchymoses  or  petechice ;  larger  amounts,  with  alterations  in 
the  color,  sugUlationa  or  bloody  siiffasiom.  The  vessel  from  which 
the  blood  is  lost  gives  the  terms  arterial,  venous,  and  capillary  hemor- 
rhage ;  all  three  together  are  called  paretichymatouSy  as  is  seen  after 
artificial  anemia  by  compression,  when  the  banda^  is  removed  and 
blood  pours  from  the  wound  surface. 

Bv  far  die  most  common  cause  of  loss  of  blood  is  a  trauma  of  the 
vessel  >vall.  Other  spontaneous  hemorrhages  may  be  explained  as  due 
to  disproportion  between  the  bloo<l  pressure  and  the  vascular  support, 
a  disproportion  which  may  come  from  great  increase  of  pressure  or 
from  disease  of  the  vessel  walls  with  lessened  stability.  Both  causes 
may  act  together.  Increase  of  pressure  occurs  with  active  and  passive 
congestion,  and  bleeding  may  follow  both.  With  a  tendency  toward 
stasis  the  bleeding  by  diapedesis  is  tlie  more  common,  giving  the 
accompanying  exudate  a  hemorrhagic  character,  and,  as  in  strangulated 
hernia,  leading  to  a  complete  hemorrhagic  infiltration  of  the  part 
Here  also  belong  cases  where  the  pressure  is  too  high  in  a  relative 
sense,  as  with  cupping-gUisses,  where  exhaustion  of  the  air  causes  a 
negative  external  pressure.  Ascent  above  tlie  sea  level  implies  similar 
relief  of  atmospheric  pressure,  and  may  cause  hemorrhages.  In  both 
active  and  passive  congestion  the  tendency  toward  ruptiu'c  of  the 
vessel  wall  increases  if  it  is  weakened  by  disease,  as  with  fatty  degen- 
eration (especially  of  small  vessels),  varix,  and  aneurism,  so  that 
slightly  increased  pressure  may  lead  to  bleeding.  Thus  extreme 
emotion,  when  the  heart  is  h>i>ertn>phied  and  the  vessels  weakene<l, 
may  cause  not  only  small  but  even  fatjil  losses  of  blood,  and  when 
ves:«els  are  young  and  sensitive,  as  in  granulation  tissue,  such  results 
are  not  uncommon. 

In  parts  which  have  been  the  seat  of  ischemia  the  capillaries  tend  to 
give  way  later,  probably  because  of  nutritive  disturbances.      Thus  may 
be  explained  some  of  the  hemorrhages  which  follow  plugging  of  an 
Jirtery,  f<»r  after  the  primary  ischemia  the  capillaries  are  suddenly  over- 
filled bv  the  collateral  circulation.      In  this  wav  most  of  the  hemor- 
rhngic  infavcU  arise,  a  name  given  to  uniform  infiltration  of  a  part  by 
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red  cells.  Here  we  notice  only  that  some  infarcts  arise  from  a  primaiy 
hemorrhage  rather  tlian  from  closure  of  a  vessel. 

Many  of  tlie  small  hemorrhages  which  arise  \a  the  course  of  general 
diseaaes  may  be  referred  to  stoppage  of  small  vessels  or  ulteration  of 
their  walls.  With  this  there  exwts  also  an  alU;ration  in  tlie  composi- 
tion of  the  blood  itself,  which  favors  its  passage  through  the  vessel. 
The  group  of  infectious  diseases  is  marked  by  such  bleedings,  especially 
in  the  septic  and  pyemic  aSectloos,  where  plugging  of  vessels  by  masses 
of  bacteria  or  septic  emboli  occurs,  as  in  cutaneous  bleedings  with 
malignant  endocarditis ;  yet  this  rule  docs  not  hold  for  all  such  infec- 
tions. 

In  acute  yellow  atrophy  of  the  liver,  phosphorus  poisoning, 
severe  icterus  (cholemia),  and  other  diseases,  similar  lesious  are  noted, 
and  many  of  these  may  be  explained  by  the  fatty  degeneration  which 
attacks  the  capillaries.  In  the  essential  diseases  of  tlie  blood,  &n  per- 
nicious anemia,  chlorosis,  and  leukemia,  fatty  changes  in  the  ves.'iels 
have  been  found,  but  doubtless  the  alterations  in  the  blood  itself  take 
part  in  the  (causation  of  such  Iiemorrhages.  In  many  of  these  cases  con- 
genital abnormalities  of  tlie  vessels,  as  unusual  narrowness,  may  also 
play  a  part.  A  sjiecial  disposition  to  hemorrhage  leads  to  multiple 
spontaneous  bleedings  or  relatively  enormous  losses  after  slight  injury ; 
this  is  called  the hemoirhti/ftv  diafheeU.  In  scorbutus  there  is  bleeding 
from  the  gums,  which  are  ulcerated  and  infiltrated  with  blood,  as  the 
result  of  errors  in  diet  (insufficient  supply  of  vegetables),  with  bleed- 
ing in  the  joints,  skin,  and  mucous  membraues.  In  the  skin  such  a 
purpura  scorbutica  is  observed  in  the  form  of  multiple  ecchymoses. 
Purpura  hemorrhagica,  or  morbus  uuwuIusuj!  of  \Verlhof,  is  also  accom- 
panied by  lai^  bleedings  in  the  skin  and  oi^ns. 

The  congenital  form  of  this  diathesis  is  called  hemophilia,  and 
shows  strong  heredity  (as  in  "  bleeder"  families).  It  is  commonest 
among  males,  but  is  inherited  through  the  feniales,  eons  of  daughters 
whose  fathers  were  bleeders  especially  inheriting  the  tendency.  As 
trifling  injuries  in  such  persons  lead  to  great  or  even  fatal  hemor- 
rhages, it  is  assumed  that  there  is  a  congenital  lack  of  coagulability  in 
the  blood  ns  well  as  a  liability  of  the  vessels  to  tear. 

In  the  agetl  a  purpura  seniiui  occurs  which  may  bo  explained  by 
atheromatouF-  changes  in  the  vessels.  lileeding  due  (o  nervous 
inflnences  is  still  of  uncertain  etiolt^y,  though  it  occurs  in  the  lungs 
when  there  arc  severe  lesioDS  of  the  brain,  in  the  skin  with  marked 
general  neuroses  (;w  in  hysteria  with  stigmata),  and,  in  the  ease  of 
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viairioiis  menstruatiou,  from  tlio  aliiiientiiry  or  respiratory  organs. 
These  are  in  all  probability  related  to  v;isomotor  influenees. 

When  bliKxl  has  passed  from  a  vessel  into  the  tissues  it  undergoes 
certain  regular  changes :  coagulation,  absorption  of  tlie  fluid  jxirtion, 
loss  of  color  in  the  red  cells  and  its  imbibition  by  the  neighboring  struc- 
tun*s  and  solution  of  the  fibrin,  leaving  a  mass  of  detritus.  The  blood 
pigment  passes  through  a  series  of  colors — brownish-yellow,  green  and 
blue — and  leaves  a  certain  amount  of  pigment  at  tlie  site  of  the  bleeding. 
If  the  hemorrhage  was  {uxx)mpanied  by  tissue  destniction  there  Ls  a 
regeneration  which  ends  in  cicatricial  repUvcement  of  die  clot  In  the 
brain  such  foci  may  orgimize  only  at  tlie  peripher}',  while  the  centre 
remams  fluid,  clear,  or  with  detritus  and  pigment,  forming  a  kind  of 
cyst.  Similar  changes  are  noted  when  blocxl  esa^pes  into  a  body 
cavity.  The  bleeding  may  be  arrested  s|K>ntaneou8ly  by  fomuition 
of  a  white  thrombus  at  the  opening  of  tlie  vessel,  and  tliis  becomes 
organ  izc»d  and  permanent. 

The  results  of  hemorrhage  may  be  either  general  or  local  (see 
Cluipter  VII.,  A.),  and  tlie  latter  de[>end  both  upon  the  amount  of 
the  loss  and  also  upon  the  constitution  of  the  organ  involved;  tluis 
in  the  skin  or  in  connective  tissue  the  results  may  be  unini|)ortant  for 
the  general  hejilth,  but  in  the  lungs  or  central  nerx'ous  system  loss  of 
function  (apoplexy),  or  even  death,  may  at  once  follow. 

0.    EDEMA.    DROPST. 

There  is  a  constant  interchange  lM?tween  the  blcMKl  and  the  tissues 

about  the  vessels  thn>ugh  the  transudation  of  the  fluid  plasma  into  the 

neighborhood;  this,  in  physiological  conditions,  nuikes  the  f(/niph  or 

tiM<ne  fluid.      The  process  was  formerly  reganltxl  as  a  |3assive  laikinir 

fnmi  tlie  capillaries;  the  accepte<l  view  at  prestMit  refers  it  to  a  selective 

action  on  the  part  of  the  endothelia,  a  true  secretion.      The  Ivniph 

furnishes  to  the  cells  of  the  tissues  their  nutrition  and  n^iioves  at  the 

siirae  time   the   pnKlucts  of  their  c{italx>lisni.      The  spaces    thn>ugh 

which  the  fluid  p:isses  end  in  a  lymphatic  system  (»f  vessels,  and  these 

pass  thn>ugh  lymph  ninles  to  (Miter  at  last  into  the  great  venous  trunks. 

Lymph    may   thus  be   reganknl  as    the   tissue  fluid  which  hjis  Ix'en 

alten^tl  by  reciprocal   interchangt*  In^twix^n   it  and  tissue  elements  and 

uftenvard  collectiHl  in  the  lymphatic  vessels.      Not  all  of  it  returns  hv 

tl\\<  >ystem ;  umlonbteilly  some  is  taken   up  atrain  directly  into  tli<» 

^Wd  capillaries.      Lymph  is  distinguished  from  jAaamn  by  its  lower 
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jiercenta^  of  albumin,  while  its  dissolved  salts  are  about  the  same.  Tt 
also  coagulates  Icsm  readily  because  its  iiroteid  eleiueute  are  chiefly  .<eruni 
albumin,  j«rum  glubuliu,  aud  a  trace  of  flbrinogeu  or  tibriii  fcriiicut ; 
it  coutauis  white  blood  cells,  however.  The  various  parts  of  tiie  body 
aud  the  serous  fluids  which  bjitlie  the  serous  nienibranes  are  not 
uniformly  of  the  same  constitution,  notably  in  their  albumins. 

The  special  variety  of  lymph  whicli  flows  in  ^le  Incleals  of  the 
alimentary  tnict  bears  the  name  of  chyle.  It  is  remarkable  for  it-^ 
large  proportion  of  fat,  which  is  in  microscopical  globules  and  gives  it 
a  milky  appearance. 

When  the  tissue  fluids  iu  a  part  are  collected  in  abnormal  quantil^t- 
the  term  edema  is  applied  to  the  condition,  and  the  fluid  is  isilled  a 
transudate.  In  general  the  fluid  is  of  a  clear  yellow  hue,  alkaline 
reaction,  and  docs  not  coagulate  or  ooutains  small  traces  of  flbriu.  In 
its  chemical  composition  it  corresponds  with  normal  tissue  Ij-niph,  or 
blood  serum,  contaiiis  less  albumin  than  does  plasma,  and  has  a  lower 
specific  gravity.  Plasma  contiiins  from  8  to  Ki  per  cent,  of  albiuuin, 
edematous  fluitl  but  O,.'*  to  2  jwr  cent. ;  but  variations  in  this  regard  are 
more  marked  tlian  in  nornml  lymph.  The  composition  of  the  blood 
iufluencGS  this  percentage,  for  iu  hydremic  conditions  there  will,  of 
ooiu'se,  be  less  albumin,  and  bhxxl  plasma  may  be  mbced  with  the 
transudate;  bile  pigment  in  ict«'rus  and  urea  in  uremia  are  aW  com- 
monly found  in  it  Other  cell  products,  as  mucin  and  fat,  may  also 
be  present. 

PMema  may  be  general  or  local  in  distribution,  aud  in  the  latter 
case  its  site  determines  its  name.  Dropsy,  in  the  strict  use  of  the 
word,  means  transudation  int*)  the  body  aivities,  aud  the  special  uames 
hydrotlioras,  hydroiiericardium  and  a.-jcites  indicate  that  the  collection 
is  found  in  the  pleura,  pericardium,  or  peritoneum.  In  the  cerebral  ven- 
tricles it  ia  termed  lii/itrocfpha/u^  iiiferiiun;  in  the  joints,  hydraithrtmti; 
and  in  the  scrotum,  hi/rtrocele.  Edematous  infiltration  involves  the 
tissue  spaces  of  an  organ,  as  the  lungs,  brain,  or  muscles,  and  iu  the 
skin,  if  widespread,  is  called  miciMtrcn  or  hy/msarca. 

Tlie  e<lematou8  parte  are  sivollen  and  of  .''">ft,  doughy  consistence, 
tlie  cells  and  fibres  are  swollen,  e.-<pecially  in  tissues  rich  iu  mucin,  aud 
tJie  cells  may  be  loosened  from  their  attachments  and  float  frw  in  the 
fluid.  The  orpins  involved  are  enkiged,  and  their  capsules  tcn*e, 
while  the  skin  also  becomes  stretched,  the  elasticity  of  the  part  dimin- 
ished, aud  pressure  im  by  a  finger  leaves  a  marked  depression.  If  an 
incision  is  made  into  it  the  edematous  ti.ssuc  exudes  hirge  aniountis  of 
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clejir  fluid,  and  gentle  squeezing  increases  this  outflow.  When  large 
collections  compress  the  vessels  the  part  may  also  be  of  a  very  light 
color. 

The  causes  of  edema  are  the  various  pathological  conditions  which 
influence  the  modus  of  normal  lymph  production.  The  exit  of  fluids 
from  the  vessels  increases,  either  because  of  increased  intracapillary 
pressure  and  lessened  resistance  of  tissues,  heightened  i)ermeability 
and  secretive  activity  of  the  capillar}'  wall,  or  from  changes  in  plasma 
and  lymph ;  or  there  is  an  obstacle  to  the  flow  of  lymph  from  tlie  part, 
with  rapid  accumulation.  At  times  several  pathological  factors  enter 
into  its  production,  and  the  collection  depends  not  only  on  their  inten- 
sity, but  also  on  predisposition  (hereditary  dropsy)  of  the  organism  and 
the  site  of  the  transudate.  This  apj)ears  from  both  local  and  general 
itlemas,  for  general  diseases  are  not  uniform  in  their  production  of 
edema,  but  affect  certain  regions  by  preference.  The  loose  areolar 
tissue  of  the  eyelids  and  the  external  genitals,  the  dorsum  of  the  foot, 
the  ankles,  and  legs  are  among  the  earliest  places  to  show  slight  swell- 
ing and  pitting  with  general  circulatory  disorders.  The  prevailing 
factor  in  causation  gives  the  name  to  the  form  of  dropsy,  arterial 
hyperemia  being  followed  by  congestive  edema  or  dropsy,  and  venous 
by  passive  edema. 

The  dropsy  of  stasis  occurs  especially  >vith  obstacles  to  the  venous 
current  (p.  25),  the  tissue  fluids  increasing  because  of  greater  pressure 
in  the  capillaries  and  small  veins,  nutritive  changes  in  their  walls,  and 
lower  resistance  of  the  tissues.  Hence  the  degree  of  the  edema  corre- 
sponds Mrith  the  completeness  of  the  venous  hindrances,  and  may  dis- 
appear if  collateral  circulation  is  at  once  established.  Hence  where  a 
collateral  route  cannot  form,  as  \vith  hepatic  cirrhosis  and  compression 
of  the  |)ortal  vein,  a  persistent  edema  of  the  peritoneum  {a.^cifes) 
a<ually  develops.  The  communications  of  tlie  portid  with  esopha- 
geal, renal,  s|)ermatic,  and  parietal  veins  are  insufficient  in  such  cases. 
In  the  limbs,  closure  of  even  a  large  vein  causes  but  temporar}'  edema, 
but  pressure  of  the  gravid  uterus  on  the  large  veins  of  the  i)elvis  may 
produce  marked  infiltration  below  (p.  27).  If  the  arterial  supply 
is  cut  off  at  the  same  time  there  is  no  edema,  but  if  active  hyperemia 
coexists  the  edema  is  particularly  evident.  Hence  ligation  of  tlie 
veua  cava  with  section  of  tlie  sciatic  causes  severe  e<lema  of  the  legs, 
because  of  the  arterial  hyperemia  from  panilysis  of  the  vjisoconstrictors 
which  is  added  to  the  stasis.  With  uncom|>ens:ited  valve  lesions  and 
cardiac  weakness  of  all  sorts,  general  passive  edema  is  almost  cH.>iistiuit 
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with  the  frenenil  staeU,  but  i-veu  here  tliei-e  :ire  g|>eciiil  legions  which 
are  most  uS«^kiI. 

A  second  factor  in  passive  edema  \s  found  in  hindnutce  to  thti 
lymphHtie  flow,  but  this  is  less  important  than  venous  stasis,  because 
witli  tlie  rich  anastomoses  benvcen  lymph  channels  a  complete  stasis  of 
tlie  lymph  is  almost  impossible.  Even  closure  of  the  tlioracic  duct 
miiy  uiit  be  accompanied  by  edema,  but  witli  interference  with  the 
lympliatics  over  large  sections,  as  in  elephantiasis,  lymph  stasis  may 
oceiir  and  produce  edemittous  inliltration. 

X:i  a  general  rule,  aiuitc  hyperemia  merely  tends  to  increase  Uie 
amomit  of  fluid  transudate ;  only  witli  added  stasis,  or  inflammatoiy 
irritatjou,  or  hindered  lymph  circulation  does  a  pronounced  edema 
follow.  Thus  the  chief  element  iu  its  production  is  not  so  much  the 
hyperemia  as  the  factors  which  may  have  beeu  added.  This  is  tlte 
case  witl)  tlie  liollaterul  edema  which  develops  over  a  wide  ext4^'nt  about 
foci  of  iuHammatiou.  There  is  a  transition  here  between  the  edematous 
fluid  and  tlie  iuflammatory  exudate,  the  latter  containing  more  albumin, 
but  it  may  be  difficult  tt)  define  the  limits  of  eitlier  witli  accuracy. 

Greater  etiol%'ical  iraportjince  may  bo  ascribed  to  the  oongestive 
hj-peremitt  with  edema  which  mwonipanies  oertain  neuropathic  oon- 
<litions,  paralysis,  etc.  Thus  in  myelitis,  sciatica,  tabes,  hysteria, 
liasedow's  disease,  and  otJicrs  the  vasomotor  apjianitus  api»ears  to 
Ik!  involved.  Thennic  iufliieuces  (bums  with  vesicles,  edema  after 
freezing),  and  trnuniatic  and  toxic  irritatimi  of  ttiese  ner\'es  and  the 
vessel  walls,  either  direct  ttr  reflex,  iiuiy  \te  followed  by  etiema.  If 
temporary  in  any  one  site  it  may  be  called  cffnita  Juffoj:  I'rolxibly 
the  affeirted  nerves  cause  alterations  iu  tlie  blofid  and  lymph,  but  otlier 
elemental  enter  in,  such  iw  h-swiinl  inuseuliir  activity  in  the  jHinilyzed 
repions  and  iibnormal  secivtiim  and  jxTinestbility  of  the  endotlielia. 

All  tliese  forms  of  edema  nw  groujHil  under  the  name  of  mechaitieai 
(Irojmen,  from  the  nature  of  ihcir  wuise,  and  tliese  are  contrasted  with 
the  e<leiua8  of  dj-scrusia. 

The  latter  variety  m  symiitumjitie  of  ccmtlitJonB  affecting  the  blood, 
as  di-creiise  of  its  albumins  (liyiM-albiuninosi«),  nllmminous  losses 
tlimutih  the  kidneys  (albuminuria),  i-clatively  incrertf*!!  jx-rcentage  of 
water  (hydivmiii),  and  at  time!*  an  aetutj  hydremia  due  to  incrwised 
retention  of  w;.i,t  in  the  luiiy.  Such  firherlir  or  liiim-itinie  ,rlniiit  is 
common  in  chi-onic  liidnev  diw-ast-,  amyloid  dcKcneration,  scorhutns, 
malaria,  primnn,-  tmd  neoondarv"  tuii'nitiM.  In  the  <liMqkiies  whicli  are 
marked  by  decnw  "u  it  in  i>rob«blo  tliat  tlio  Uxly  retaina 
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its  water,  and  the  fact  that  edema  may  not  develop  even  with  severe 
kidney  disease  so  long  as  another  way  for  excretion  of  water  is  pro- 
vided, by  sweating  or  diarrhea,  appears  to  corroborate  this  view. 
Moreover,  in  snch  vicarious  excretions  the  presence  of  urea  may  be 
demonstrated  and  the  edema  may  vary  with  its  proportion. 

In  hydremia  the  waterj'  composition  of  the  blood  increases  the 
rapidity  of  filtration  and  diffusion  throughout  the  body,  as  may  be 
demonstrated  by  large  transfusions  of  normal  salt  solution,  increasing 
thus  the  lymph  and  excreted  water  with  edema  of  certain  organs. 
Witli  persistent  edemas  the  increased  permeability  of  the  vessel  walls 
is  of  even  more  importance,  and  with  hydremic  plethora  blood  press- 
ure also  acts.  The  tissues  suffer  in  their  nutrition  because  of  the 
abnormal  constitution  of  the  blood,  and  lose  their  clastic  resistance. 
Certain  toxic  substances  which  may  enter  the  blood  in  many  of  these 
diseases  act  as  lymphagogues,  and  thus,  as  in  scarlet  fever,  edema  may 
develop  either  before  or  with  renal  complications,  from  irritation  of 
the  secreting  capillary  endothelia. 

The  localization  of  the  edema  in  dyscrasia  in  special  regions  appears 
to  be  both  mechanical  and  circulatory  in  origin,  and  the  general 
edemas  of  late  kidney  disease  are  evidently  connected  with  loss  of 
power  in  the  heart  These  are  consequently  in  great  part  stasis 
edemas  (pp.  27,  35). 

Senile  and  marantic  edema  belong  to  this  group,  depending  on 
imperfect  muscular  activity  of  i^espiratory  and  circulatory  organs,  with 
accompanying  cachexia,  and  also  the  so-called  hydrops  ex  racuoy  which 
fills  out  atrophied  regions  and  tissue  losses.  Thus  atrophic  dilatation 
of  the  ventricles  of  the  brain  may  be  accompanied  by  hydrocephalus 
internuSf  and  atrophy  in  the  subarachnoidal  spaces  by  hydrocephalics 
extemus. 

False  dropsy  is  the  name  given  to  collections  of  fluid  in  preformed 
mucous  cavities,  from  closure  of  their  ducts  and  distention,  with 
retained  secretions.  The  fluid  mav  be  a  thin  serous  or  a  thickened 
mucous  collection.  The  common  sites  are  the  gall-bladder,  the 
appendix  vermiformis,  the  uterus,  the  tul>es,  and  the  renal  pelvis. 

The  consequences  of  edema  vary  with  the  location  and  the  organ. 
Edema  of  nerves  may  cause  loss  of  function  and  even  complete  degen- 
eration. The  cause  of  the  transudation  is  also  of  iniportiiuce.  Dn)psy 
'>f  cavities  may  exert  compression  on  contained  viscera,  as  atelectasis  in 
tho  lungs,  compression  of  the  brain,  etc.  In  the  skin,  closure  of  many 
lymph  channels,  with  inflammation,  is  observiMl  in  elephantiasis. 
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Lymphorrliagia. 

Rupture  of  lymphatics  iiiay  set  tlie  (y)utain(Kl  fluid  free  on  the  suiv 
faoe  (if  no  organ  or  iii  a  cavity  of  the  body,  and  if  the  upeniug  remaioB 
unclosed  a  fistula  may  couotantly  di^liarge  lymph.  The  randition  is 
termed  lymphorrhagiu.  The  very  low  pressure  under  which  tJie  lymph 
flows  prevents  this  result  unless  large  vessels  are  torn,  as  when  the 
thoraeic  duct  is  compressed  or  plu^^ed  by  tubercular  or  neoplastic 
material,  Bears,  etc.,  or  opened  by  trauma.  The  lymph  is  held  in  the 
pleura,  peritardium,  or  elsewhere,  and  may  be  mixed  with  serum, 
forming  tlie  milky  collections  called  hijdtaps  chyloaiiM. 

Clirliiiift  occurs  when  the  urine  contains  fat,  albumin,  and  white 
cells,  giving  it  a  milky  look,  frt>m  the  presence  of  the  parasite  didotna 
lui-mnlo/jium  in  the  lymphaties  of  the  bhidder  and  ainlomeu. 


D.    THROMBOSIS. 

Coagulation  of  tlie  blood  consists  io  the  change  of  part  of  it"  albumin 
to  insoluble  tibrous  material,  tlic  element  in  the  blood  from  which  it 
forms  being  called  tibrinogeii,  and  tlie  action  being  due  to  the  iofluence 
of  an  euzyrae,  fibrin  ferment,  or  thrombin,  which  changes  it  to  tibriu. 
This  oecnrs  only  in  the  presence  of  calcium  salts. 

The  physiology  of  tiie  process  is  still  imder  discussion,  but  it  is 
assumed  that  fibrin  ferment  is  foniied  from  a  prothrombin  by  maws 
of  substances  which  exist  in  the  red  and  white  cells  and  the  blood  plat«s 
a,nd  are  set  free  by  their  solution  (plaemoschisis).  Another  vonditiou 
of  coagulation  is  adliesioa  of  tlie  blood  to  foreign  objects,  for  in  a 
vessel  lined  with  vaseline  or  oil  it  does  not  occur,  nor  in  a  vein  betwe^i 
two  ligatures  unless  the  wall  be  injured. 

Fibrin  separates  out  as  long  threads  in  which  the  cells  are  entangled. 
Thus  the  clot  is  formed,  the  fluid  portion  remaining  is  tlie  serum. 

When  coagnlation  occurs  slowly  the  red  cells  may  sink  to  tlie  bottom 
of  the  container,  and  the  fibrin  may  include  so  few  tliat  the  clot  is 
yellow,  lough,  and  elastic,  makin<:  the  so-called  fatty  clot.  (Fig.  i,  J}.) 
Such  clots   are  found    post-mortem   in  the  heart  and  great   vessels 

.21). 

When  there  is  a  coagulation  of  the  blood  in  the  vessels  during  life 

e  process  is  called  IhronAoals  and   the  product  o  thi-nnAw,  but  the 

8  not  i.lentical  with  clotting  outside  the  body,  and  has  not  l>eeu 

wholly  explauied.     It  is  certain  tliat  in  tlirombi  all  tlie  element^iof  the 
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blood  may  be  separated  out,  both  those  normally  present  and  others 
which  enter  into  the  fluid  only  under  spcoud  conditions.  Among  the 
former  are  the  oells,  white  and  red ;  anioug  the  latter  are  blot>d  plates 
Olid  libriu.  It  has  not  yet  been  determined  M-hether  the  blood  plates 
are  present  iu  circulating  blood,  or  whether  they  arc  a  precipitate  of 
globulin,  or  are  extnided  from  the  red  celb,  while  Avhite  cells  are 
thought  to  form  similar  bodies  at  times.  Iu  the  recent  state  the  p\abys 
are  small,  colorless,  round  or  oval  scales,  but  verj-  siwn  tliey  change 
to  finely  grmular  or  bomogeaeoua  mas=(es.      (Fig.  1,  D.) 

Although  bhMxl  cells,  red  and  white,  platen,  and  fibriu  assist  in  the 
foniiation  of  tlirombi,  many  varieties  of  the  process  are  kuow'n,  aud  the 


single  elements  sefiarate  under  \~arious  conditions.  E;ich  of  thcni  alouo 
amy  form  a  thrombus,  but  usually  all  are  foun<l.  Fibrin  esiKvially  is 
UQ  crisential  juirt  of  all  lai^  and  tirm  thrombi. 

While  fibrin  ferment  may  be  assumed  as  present  and  coaguhition  is 
important  for  some  thrombi,  others  apj>ear  to  <lc}Hnid  ujK)n  the  tendency 
•if  white  cells  and  plates  to  colU-ct  on  the  wall  of  the  vessel,  when  it  or 
ihi'  bl<M>d  stream  is  abnormal,  and  there  fuse  to  limi  masses.  Tlirom- 
hiisis  hence  may  occur  not  by  coagulation  but  by  precipitation  and 
t^E^lutirmtion,  a  viscous  met^imorphosis  of  plates  an<l  lencocj-ton,  and 

similar  agglutination  of  red  cells  has  been  noticed  above  uuder  Sta.-is 

ip.  2«). 
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The  mndltions  favoriiip  thpombna  fornmtion   may  bp  divided  iuto  i 
three,  change.-!  in  the  HIcxkI  itself,  changes  in  the  blood  eurreut,  aud   | 
diaiiges  in  tlie  vessel  walls.     In  the  first  of  these  the  essential  cleoieDt   | 
is  the  presence  in  the  blocxl  of  substances  which  provoke  coagulatioi 
and  it  is  of  great  practical  ini]H)rtance  that  the  blood  of  another  animal, 
even  though  defibriuiited,  will  cause  thrombosis  when  transfused. 
second  series  of  foreign  mutcrinl.s  whitsli  liave  the  same  effect  wlien   | 
foimd  in  tlie  blood  inclndcs  ferments,  dewiying  substances,  albumin, 
etc.     Of  more  importance  is  the  fiict  that  after  extensive  traumatism 
of  tissues  a  substance  like  libriu  fennent,  derived  from  the  destroyed   I 
ty?lls,  may  l>e  abfairbed  and  cause  fever  (iiseptic  wound  fever),  and,  ja  J 
large  [luioiiiit,  thn>mboMiw. 


I 

■  The  chief  altcrationH  in  the  blotxl  stream  are  it«  slowing  and  the 
H  formation  of  eddies  at  apecijil  intraviiscular  sites.  The  most  im)>ortunt 
I  of  tiiis  varietj'  are  the  stoffnation  l/iromhi  which  occur  witli  slow  or 
H  stagnant  blo*)d  currents,  but  simple  cessation  of  the  flow  is  not  enough 
H  in  itself  to  cause  it.  Careful  ligiition  c)f  a  vessel  (without  a  branch 
^1  between  the  ligatures)  may  not  bi'  followwl  by  ciKigulatiou  even  during 
^P  weeks,  ^'i  that  it  is  evident  that  ti-iiunia  or  nutritive  cliauges  in  the 
H  vessel  lire  i-e([iiired  in  wlditiou  to  stjiJ^is. 

H  A  slow  cliangc  wliieh  dis]X>ses  U>  thrombosis  occurs    in  the  case  of 

■  simple  ligation,  in  that  part  of  the  ticil  ve.-^si'I   lying  U'twcen  the  liga- 
tiu-e  and  the  ul;iii.>1   liniueh,  pi-oxinial  in  artcric-s  :ind  distid  in  veins. 


.   p.  Blood  flMBt  miiMil  u  flne  gntnulea.   i.  Leiicoortca- 
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After  application  of  the  ligature  most  of  the  blood  must  be  diverted 
into  the  branch  mentioned,  but  that  contained  between  must  slowlv 
a>agulate.  In  passive  congestions  thrombi  are  very  apt  to  form  in 
the  {K»ripheral  veins. 

Compression  of  the  veins  acts  like  stasis  and  produces  compratsion 
thromb(Mi;i, 

In  many  r^ions  of  the  blood  ciiannels  there  are  normally  very  wide 
sections,  as  above  the  venous  valves  and  in  the  cardiac  chambers, 
while  varices  and  aneurisms  cause  patliological  dilatation.  In  such 
places  vortices  form  from  tlie  sudden  widening,  and,  with  these,  lessened 
energy  of  flow,  disease  of  the  walls,  and  blood  changes,  combine  to 
form  clots  called  dilatation  thrombi.  Marantic  thrombi  form  in  conse- 
quence of  cardiac  weakness,  together  with  ferment  action  and  toxic 
influences,  especially  in  the  auricles,  tlieir  appendices,  the  apices  of 
the  ventricles,  and  the  valve  cavities  of  veins. 

Changes  in  the  vascular  endothelium  acquire  great  importance  in 
thrombosis  if  we  consider  that  normally  tliese  cells  prevent  coagu- 
lation. Roughened  places  give  the  blood  cells  and  plates  an  oppor- 
tunity' to  adhere  and  agglutinate;  hence  any  influences  which  attack 
the  endothelia  lead  to  thrombosis,  whedier  mechanical  or  chemical, 
inflammatory  or  atheromatous,  varices  or  aneurisms,  but  especially 
atheromatous  ulcers  and  calcareous  de|>osits.  In  the  aorta,  even  with 
marked  roughening  fn)m  atheroma  and  great  e^irdiac  weakness,  it  is 
unusual  to  find  thrombi,  while  in  the  smaller  vessels  slight  lesions 
cause  them  to  form.  A  similar  result  follows  the  entrance  of  foreign 
bodies  into  the  vessels  and  wounds  of  their  walls  or  of  tlie  intima 
alone. 

Tlirombi  gradually  formed  by  the  precipitation  of  material  on  the 
wall  or  in  the  valve  pockets  may  be  willed  parietal  or  valvular. 
When  these  increase  to  occlusion  of  the  vessel  tliey  are  called  obiftnict^ 
ing  or  obliterating  thrombi ;  when  the  increase  follows  along  tlie  course 
of  the  vessel  it  is  said  to  be  propagated  thrombus  as  contrasted  with 
md(K'hthonouii,  formed  in  ttitu. 

Within  tlie  heart  the  thrombus  mav  l)ecome  l(X)se  and  rounded  bv 
conrtant  attrition  during  systole,  forming  a  hall  or  spherical  thrombus. 

The  best  praoticjil  division  of  thrombi  is  into  hmI,  gniy  or  white, 

and  mixed.      The  structure  of  the  thrombus  do|HMuls  upm  the  condi- 

tirms  in  w*hich   it  forms,  whether  the  1)1(><k1  was  in  rapid  movement  or 

stajmant.      When  the  bl(KKl  is  incliide<l  In'twcvn  two  ligjitures  the  clot 

»««mble8  a  post-mortem  coagulum  in  all  respwts,  and  includes  red 
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and  white  cells  in  abiiut  the  normal  proportion,  fur  mure  of  the  i 
thim  the  white.      Between  the  cells  are  tiin<ad»  of  fibrin  tFig.  1,  .4), 
and  thus  <>ccurs  the  i-ed  thrombux  intnt  ritum.     After  one  to  two  days  I 
tlie  throinbn?  heeonieis  paler,  ilrier,  brittle,  and  more  firmly  attached   i 
tt>  the  wall,  while  the  post-mortem  dot  beeonies  l<«tser. 

In  wipillary  stasis,    from    any  (ause,   the   red   cells  may  fuse  to   I 
homogeneous  cyliodere  from   loss  of  water  imd  compression  by  the 
advancing  arterial  wave.     Such  results  follow  loss  of  the  vl»  a  teiyo  in 
cardiac  weakness,  changes  in  tlic  vessels,  vu.si>motor  disturbances,  and 


Csplllary  flail]  fmin  ii  bettUDlTiS  faKrtc  iili?er  a.  Veuel  oodUId  ng  n 
b.  ausla.  c.  Slula  with  ■  Iktr  blooil  cells,  d.  Submunm  (.  Supeidclal 
dwpcr  poftioDs  lb«  tlHoe  l(  piTtbLlljr  DOCtcaK),  tbowlng  no  nuclei,     x  IX 


Ie.  «U    p  eterre]. 


nthcr  slighter  influences,  and  with  these  may  be  combiu«l  externa! 
pressure  (decubitus),  and  trifling  injuries  (senile  gangrene).  High 
tempc^atll^(^  extreme  oold,  corrosive  chemii'jiU,  ami  bacterial  products, 
produce  similar  results,  and  in  these  cases  there  is  pmlwbly  a  chemical 
change  ill  tlie  agglutinated  red  cells  and  partial  coagulation  o{  their 
pmteids.  l'"i>r  a  lime  the  adherent  cells  may  separate  and  resume  their 
flow  if  tlie  cau?j~  aiv  removed,  but  in  higher  grades  they  are  beyond 


DISORDERS  OF  CIRCULATION.  43 

Stasis  over  a  large  extent  of  tissue  causes  in  the  supplying  arteries 
an  increase  of  pressure,  in  the  corresponding  veins  a  decrease.  The 
former  may  lead  to  solution  of  the  stasis,  the  latter  is  acoonipauied 
with  the  signs  of  stasis,  transudation,  and  diapedesis.  Comjilete  last^ 
ing  stasis  results  in  necrosis  of  the  part.  In  the  vessels  leading  away 
the  stream  is  so  slowed  tliat  the  white  cells  collect  along  the  walls  and 
display  the  parietal  disposition  of  the  leucocytes. 

Thrombi  formed  in  flowing  blood  begiu  by  deposit  of  plates  and 
white  oells  on  the  wall,  while  the  red  cells  pass  on,  and  the  amount  of 
fibrin  present  is  relatively  large,  making  a  true  coagulation.  Hence 
white  or  grai/  Ihroinhi  are  formed,  containing  fibrin,  leucocytes,  and 


White  UirombiB  fonned  br  lenoocfUi.   a,  e.  Laf«n  rich  i    ceUt.   b  FHwIdodb  Uyen.    x  W. 

blood  plates.  The  latter  commonly  lie  in  heaps,  the  plates  .soon  losing 
their  usual  form  and  fusing  to  a  homogeneous  or  granular  mass. 
(Fig.  2.)  Pure  blood-plate  thrombi  and  pure  white-cell  thrombi  may 
occur,  the  latter  especially  in  leukemia.  (See  Chapter  VII.,  A.) 
Pure  fibrin  thrombi  are  also  prol>abIe,  but  commonly  we  find  the 
coagulum  made  up  of  several  elements.  Tlie  plates  are  to  be  rcc<^- 
nizcd  only  in  the  fresh  state,  for  finely  granular  precipitates  may 
be  formed  out  of  fibrin  and  leucocytes  as  well.  At  times  the  fibrin 
threads  appear  to  be  arranged  in  radiate  lines  about  white  cells  sis 
a?ntre». 

The  nearer  the  stream  ajiproaches  stiifjnation  the  larger  is  the  pn>- 
ponk>n  of  the  red  cells  mixoil  with  the  thrombus,  for  Uiey  liave  time  to 
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settle  and  adhere  to  the  wall  during  it«  formation.  Since  in  the  flow- 
ing blood  tlie  admixture  of  tlie  celb  is  not  con^^tant,  and  thrombi  du 
not  form  suddenly,  we  find  in  parts  of  the  riot  more  red  cells  and  in 
other  part8  more  white,  so  that  there  b  a  clear  striation  or  etratifieu- 
tiun  of  tlie  tlirombus  (Fig.  5),  and  to  this  the  name  mixed  thfomius 

Red  thrombi,  then,  more  closely  resemble  blotxl  clots,  the  white 
resemble  fibrinous  coagula.  The  former,  beside  the  characteristics 
noted  above,  differ  fn)m  a  clot  in  the  larger  proportion  of  the  included 
white  cells,  but  if  foruie«i  in  sta^iaut  blood  they  may  contain  no  more. 
The  mixed  thrombus  is  notable  for  its  colors,  layers,  aud  structure. 


>,  dilefir  Kd.    a.  Lofen  wjtb  01 
g.  Vi!s«el  wfcU.    ; 


uid  lencocyiei.    A.  Ked  ««Iti. 


Tlie  white  variety  might  1«  eonfjmidcd  with  fibrin  coagula,  but  differs 
in  being  firmer,  brittle,  dull  gniy,  tiry,  aud  more  firmly  adherent  to 
tlie  vessel.  The  fattj*  clot  eoutjiin.''  little  beside  fibrin,  while  tlie 
niieroseope  shows  in  the  white  thrombus  more  cells  aud  blood  plattw, 
in  alternating  layers.     (Fig.  2.) 

Thrombi  often  present  softened  jwrttoaa,  esi>ecially  the  pLite  thn>mbi, 
and  the  eutii-e  niiuw  or  only  its  axial  portion  may  bo  pnriforni.  ^\^le^ 
the  pltttws  anil  lihriii  become  dense  and  trau.>i(»arout  the  thrombus  is 
called  hyaiiiii'.  When  once  fornie<l  it  is  conimim  to  have  seeondarj- 
clots  (sillect  abuiit  ;i  thrombus,  and  after  a  time  new  connective  tissue 
grows  into  it  from  tlie  v&ael  wall,  with  new  vessels,  and  it  is  said  to 
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become  oi^ianized.     (See  Chapter  III.,    C.)      Softening  is  common 
when  thrumbi  lie  in  foci  of  iuflammatiuD.     (See  Oliapter  III.,  B.,  "i.) 

Embolism  and  Metastasis. 

Pieces  may  break  from  a,  .soft  and  recent  thrombus,  or  Eroni  a 
twftened  one,  and  be  carried  ou  with  the  blood  stream  until  u  pa&itige  is 
reached  which  is  too  narrow.  Here  the  fragment,  called  au  emboluf, 
lodges,  and  the  process  is  emboiutm.  la  (he  i^uperficial  veins  median- 
ical  influences  may  break  off  such  particle:^. 

In  an  arterj'  an  embolus  is  frequently  caught  at  a  jwiut  of  bifurca- 
tion where  the  lumen  sud<lcnly  narrows,  and  lung  emboli  niuy  reach 
into  two  branches,  riding  upon  the  fork.  If  the  vessel  is  entirely 
closcil  by  the  embolus,  or  by  secondary  coagulation  about  it,  the  results 


Dlasmm  of  bcaocbea  wltb  tree 
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are  arterial  anemia  in  the  distribution  of  the  vessel  and  collateral 
hyperemia  of  adjacent  arteries.  If  anastomoses  are  abundant  between 
the  brunohes  and  capillaries  of  the  plugged  arterj-,  bloo«l  makes  its 
w^ay  into  the  anemic  rt^ion,  with  immediate  hyperemia  and  an  ojuali- 
zation  later. 

In  other  cases  the  closure  of  tlie  artery  leads  to  lasting  disorders 
"f  circulation  in  the  J>art,  with  nutritive  lesions.  There  are  hin- 
driinees  to  the  blood  flowing  in  from  the  neighbor IuhhI,  not  all  of 
which  are  of  the  same  kind  nor  wholly  understood.  Thus  if  the  [Wirt 
is  already  in  a  condition  of  venou;^  engoiircmcnt  and  high  jiressure,  the 
pressure  is  iucrcasetl  by  the  ci>Ilatend  hyperemia  and  the  capillaries 
m  dilated  to  their  maximum  (p.  2li).  In  other  ataes  ctipillary  MhAa 
and  throml)osis  prevent  the  entrance  of  new  blood,  probably  iMi-au-^e 
1^  changes   in  the  endothelia  from  tlie  aueniia.     Lastly,  the  venous 
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sti"eam  may  return  in  the  reverse  direction,  into  tlie  capillariea,  ami 
tiiiLs  uppose  tlie  collateral  supply. 

All  these  factors  which  influence  the  entrance  of  new  blood  are 
especially  operative  where  the  vaiicular  supply  of  a  part  is  naturally 
poor,  where  the  arterial  anastomoses  are  few  and  small,  W-eause  the 
hindrances  to  collateral  hyi»ereniia  are  not  easily  overcome.  (Fig.  7.) 
At  times  the  dist<.'ntion  and  stasis  iu  the  capillaries  lead  to  diupedesis 
iu  siioh  measure  tliat  tlie  previously  anemic  part  becomes  infiltrated 
witli  red  cells  and  lakes  on  a  dark-red  color.  Thus  occurs  the 
apparent  paradox  of  severe  blee<liug  from  closure  of  an  arterj-,  Tliis 
condition  is  named  haiwrrhaglc  ciufioltc  infarction.  The  tissue  iu 
whieh  it  occurs  suffers  nutritive  cliauges,  betimes  necrotic  suid  dies, 
50  tlmt  DO  nuclei  may  be  fuuud  iu  it  (p.  54). 


b  mud  cnpUlanci. 


Ill  a  sM.'cond  variety  of  emlwliftm  the  injection  of  the  ]i(irt  by  red 
cells  is  ubsent,  either  because  the  capillaries  have  uo  i-oinmunicatioDS 
with  their  neighbors,  or  becaiLse  the  anastomoses  are  imjiermeable  from 
<lisense,  or  because  cardiac  weakness  fails  tu  fill  them.  Then  the 
collateral  hyperemia  iienetratc*  for  only  a  short  distance  along  the 
«i}ie  of  the  anemic  area,  forming  a  rot!  or  eveu  hemorrhage  margin. 
The  infarct  itself  remaina  whi)lly  aiieinic  (sec  Ischemia),  and  its 
nutrition  ceases,  its  death  is  inevitable,  and  the  name  infiirct,  originally 
meaning  hcmorrh^c  infiltration,  is  coupIe<I  with  the  adjective  anemic 
to  distiugnisli  this  variety,  (he  embolic  anrmir  or  irhiU  infuM. 

Beside  tlii'ir  origin  from  closure  "f  an  iirtery,  the  two  varieties  are 
alike  m  .«rn|>yiiig  peripheral  parts  of  organs,  U-canse  the  ve-yiels 
bmnch  mnr.'  ft<M,ii,-ntly  m  this  direction.  Their  form  is  usually 
conical,  wilii  tl"'  ■'[■'■>•  inwanl  and  Ih..-  \'.'--  ■■i.lli,-  -urfi.ce  of  the  orpm. 
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Their  extent  varies,  but  seldom  is  smaller  than  a  pea,  for  closure  of 
tiie  smallest  vessels  is  usually  compensated  by  collateral  supply.  The 
anemic  infarct  is  light  yellow,  dense,  and  looks  as  if  the  dead  tissue 
were  coagulated.  Microscopically  there  is  loss  of  nuclei  in  the  part 
even  in  twelve  to  twenty-four  hours. 

The  central  ner\'ous  system  is  peculiar  in  its  behavior  after  embol- 
ism. Infarcts  seldom  develop,  but  the  anemic  area  forms  a  focus  of 
softening,  the  dead  tissue  undergoing  liquefaction.  In  its  genesis 
such  a  softening  corresponds  with  infarction. 

The  end  arteries  mentioned  above  are  found  most  frequently  in  the 
bniin,  heart,  liver,  spleen,  and  kidney.  In  the  limg  and  alimentarj- 
tract  the  arterias  mav  not  be  strictlv  end  arteries,  but  their  anastomoses 
may  not  l>e  adecjuate  in  case  of  plugging,  and  hence  they  are  called 
functional  end  arteries. 

Organs  with  two  or  more  large  arteries,  with  frequent  anastomoses 
between  them,  seldom  are  tlie  seat  of  infarcts. 

Corresj)onding  with  tlie  anatomical  distribution  of  the  arteries,  cer- 
tain ftjrms  of  infarct  are  common  in  special  organs,  hemorrhagic 
infarcts  being  reguhirly  found  in  some,  and  anemic  in  otliers.  The 
less  completely  the  collateral  hyperemia  can  develop  in  any  case  the 
m:»re  likelv  is  the  infarct  to  be  anemic,  while  with  more  blood  from  the 
neighborhood  the  exit  of  cells  is  tlie  more  probable,  and  witli  imme- 
diate and  complete  restoration  of  tlie  circulation  both  infarction  and 
tissue  necrosis  are  prevented. 

In  the  brain  the  foci  of  softening  are  usually  anemic.  In  the  kidney, 
infarcts  are  most  often  anemic,  unless  occurring  where  an  arterj'  passes 
from  the  capsule  into  the  renal  tissue.  Anemic  infarcts  of  the  retina 
are  the  usual  form.  In  the  spleen  both  varieties  are  found.  In  the 
stomach  and  intestine  hemorrhagic  infarcts  are  easily  formed  bec«iLse 
of  the  free  anastomoses,  but  thev  form  only  when  main  arteries  are 
oa»!uded.  In  the  lungs  in  most  cases  infarction  does  not  occur, 
because  of  anastomoses  between  the  pulmonary-,  pleural,  and  bronchial 
vessels ;  but  where  the  vessels  are  altered  by  chronic  stasis,  so  that 
the  blood  cannot  flow  away,  infarction  may  follow.  Hepatic  mfarcts 
are  comparatively  rare.      (See  Chapter  X.,  D.) 

Thrombosis  and  other  causes  of  arterial  occlusion  can  also  end  in 
infarction. 

The  further  changes  in  the  infarct  are  absor])tion  of  the  luvrotii* 
tissue,  replacement  by  new  fibrous  tissue,  with  shrinking  of  the  f<H*us 
and  depression  of  the  surface.      The  new  granulation  tissue  forms  an 
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embolic  cicatrix,  which  l8  deuse,  fibrous,  and  grayish,  and  still  retaina  1 
the  wedge  fomi.  In  other  cases  a  cyst  develojts.  (S«!  Cfia])tcr  III., 
A,  3.)  With  incomplete  temporary  occlugion  the  more  nisistaitt  | 
iuterstiti&l  elenienti«  of  the  piirt  luay  remain  uninjured  and  take  part  I 
in  the  rcph)«>ment  fibrosis.  In  glandular  oi^us  the  edge  of  the  focus  I 
may  show  glaud  proliferation.  In  hemorrhagic  areata  tbe  hemoglobio 
uiidet^>es  a  clmngc  to  brown  pigment,  which  for  u  long  time  may  \ 
murk  the  site  of  the  iufarct. 

With  eiubolisni  is  closely  connected  the  process  which  is  termed   I 
meUuifjmK,  a  won]  of  wider  signification  tlian  embolism,  including  tlie    ( 
tmiwpi>rt  not  only  of  ((articles  of  thrombi  but  also  of  all  patliological 
prothicts    witliin    the    organism,    from    the    primary  to    a    set^ndary 
location.     The   vascular  and   lymphatic  channels  may   be   the   path 
tnivclled  (as  well  as  the  tissue  spaces). 

Corpuscular  elements  which  enter  the  bloo<l  current  are  carried  by 
it  until  they  reach  a  part  of  the  vessel  which  is  too  narrow,  which 
may  be  a  capillary.  Such  citpi/Uu-y  emboli,  unless  from  an  Infected 
st>urce,  may  have  no  bad  effects;  if  extensive,  however,  Ijoth  circula- 
tion and  function  of  organs  may  suffer  severely.  It  is  evident  that 
tile  oocliLsion  of  many  small  or  tnpillary  vessels  in  a  [lart  must  have 
the  same  effect  as  plugging  the  main  artery  by  thrombosis  or  embolism, 
namely,  anemic  or  liemorrlmgic  infarction  and  necrosis.  Veni-  small 
bodies,  as  single  cells  and  bacteria,  may  pass  the  lumen  of  capillaries  or 
be  arrested  by  tlieir  walls,  especially  in  organs  like  the  spleen  where 
the  blood  flows  slowly.  But  even  in  organs  \vitli  end  arteries  infarc- 
tion may  not  result. 

Tlie  [Mith  which  tlie  foreign  particle  travels  dejwnds  upon  the  direc- 
tion of  the  flow ;  from  the  ])eripheral  veins  tlie  embolus  passes  to  the 
right  heart  and  a  branch  of  the  pulmonarj'  arten,-.  If  tlie  foramen 
ovale  is  open  or  tlie  embfilus  is  small  enongli  to  |>ass  the  ratlicr  wide 
pulmonary  capillaries  it  may  reach  the  left  auricle  and  ventricle  and 
so  the  systemic  cin'ulation,  to  be  laid  Avray  at  last  in  some  Inner  organ 

(leripheral  part.  The  same  Is  tnic  of  particles  from  the  lung  or 
the  left  side  of  the  heart 

Tlie  [wrtal  branches  form  a  sej^Kimtc  riniiUition  in  the  liver  imd  lu* 
tfie  points  of  deposit  for  alt  emUjli  cumiug  from  tlie  territory  of  origin 
of  the  portiil  linmches. 

The  lymph  lakes  np  material  coming  from  outside  the  body,  as  well 

that  formeil  \rithm  it,  and  carries  it  by  way  of  the  tissue  siwi-es  and 
lymph  vessels  lo  the  nearest  lymph  node,  where  it  may  accunmlate. 
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The  node  then  acts  as  a  filter,  but  its  efferent  vessels  may  carry  the 
foreign  matter  further  and  empty  it  into  the  great  veins.  In  this 
process  the  cells  of  the  lymph  are  active,  taldng  up  the  granules, 
carrying  them  elsewhere  and  setting  tliem  free  by  their  own  destruc- 
tion {^phagocytosU). 

As  a  rule,  the  metastasis  follows  the  direction  of  the  lymph  flow, 
but  in  some  pathological  conditions  there  is  a  reversal  of  tlie  current, 
when  there  is  an  obstacle  to  it,  which  causes  a  flow  in  the  opposite 
direction.  Thus  with  carcmoma  of  the  liver  or  stomach  metastasis 
may  (K?cur  in  the  retroperitoneal  nodes.  With  mammary  carcinoma  it 
may  invatle  the  skin,  and  these  cases  cannot  be  explained  otherwise 
tlian  as  due  to  retrograde  flow  of  tlie  lymph.  Thus,  also,  the  regional 
metastases  about  malignant  tumors  develop.  In  the  inferior  vena 
cava  a  retrograde  metastasis  into  the  hepatic  vein  may  take  place.  It 
has  been  assumed  that  a  reflux  of  the  blood  might  be  caused  in  these 
veins  by  alterations  in  the  pressure,  the  usually  negative  pressure 
l)ecoming  positive,  especially  with  lesions  of  the  tricuspid  and  enforced 
expiration,  as  in  coughing.  According  to  Ribbert,  there  occurs  in 
^neral  venous  engorgement  at  every  cardiac  systole  a  slight  reflux 
wave  in  the  veins,  which,  by  its  repeated  impulses,  nuiy  carry  a  small 
object  along  the  vein  wall  gradually  toward  the  periphery,  even  into 
a  small  branch  of  the  vein. 

Beside  particles  of  thrombi,  all  kinds  of  small  objects  formed  in  the 
body  or  derived  from  outside  may  be  carried  as  emboli,  but  especially 
bits  of  tissue  torn  off,  as  from  a  necrosed  valve,  products  of  softening, 
globides  of  fat,  and  living  cells. 

Fat  embolism  occurs  with  lacerations  of  the  subcutaneous  fatty 
tissue  or  with  fractures  involving  the  marrow,  if  the  fat  gains  entrance 
to  the  vessels.  Even  severe  contusions  of  bones  mav  have  the  same 
result.  The  fat  carried  through  the  veins  is  brought  to  the  right  side 
of  the  heart  and  deposited  in  the  capillaries  of  the  lungs.  Extensive 
fattj'  embolism  with  large  quantities  of  fat  may  cause  paralysis  of 
respiration  and  sudden  death. 

Malignant  tumors  may  break  into  the  blood  or  lymph  vessels,  and 
lcx>^ned  portions  are  carried  as  emboli,  like  unorganized  or  necrotic 
material ;  but  the  consequences  are  worse,  for  the  emboli  are  living 
cells,  and  wherever  they  lodge  produce  tumors  similar  to  the  primary 
growth,  and  thas  metastatic  tuinors  arise.      (Shh^  C^hapter  III.,  E.) 

Air  embolism  implies  the  entrance  of  atmospheric  air  into  the  veins, 
aa  may  happen  with  wounds  of  these  vessels,  pressure  in  tliem,  at 
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least  i»metimes,  buiug  uf^tJvo.  The  air  suckeil  to  reaches  the  rig 
ventricle  and  ii^  bcuteu  with  the  blood  tn  a  froth,  so  thiit  when  1: 
heart  is  opened  under  wut4>r,  it^  ves:iels  lirst  being  tied,  bubbles  are  »cea 
to  emerpe.  The  diificulty  of  driving  tlie  air  nut  <ti  the  right  veotriclc 
vxhauats  it  at  once  or  later,  suid  death  may  follow  from  weakne^  of 
the  heart.  There  may  be  no  air  in  the  heart  after  death,  and  the  post- 
mortem appeuranocs  are  those  of  asphjTtia,  the  blood  being  fluid  and 
dark,  the  veins  distended,  especially  in  the  alHlominal  organs,  with 
edema  of  the  luugs  and  ecchyuioscs  in  raauy  organs.  The  entire 
rvjuoval  of  the  ;ur  from  the  heart  depends  upon  its  amount  and  upon 
the  eondition  of  the  heart,  small  amounts  being  usually  abmirbed  with- 
out injury.  ■ 

Divers  and  laborers  in  caissons  under  increased  air  pressure   ai«  1 
liable  t*t  tlie  formation  of  air  hubbies  in  the  bliwxl,  and  tlie  eoudition 
sooner  or  later  rajiy  bive  a  fiitid  result.     The  entire  circulatory  system 
as  well  as  the  heart  may  be  overwhelmed  by  the  air  bubbles,  and  death 
follows  from  accumuhidoo  in  the  right  ventricle  and  lungs. 

Injurim  of  the  uterus,  especially  during  ehildbirtli,  may  be  followed 
by  inspiration  of  uir  into  the  venous  sinuses,  and  sudden  dentli. 

In  considering  such  ca«!S  it  must  be  remembered  that  frothy  blood 
in  the  right  ventricle  and  air  in  the  blo<»d  do  not  always  depend  upon 
air  embolism  or  gas  formation  in  the  blood.  In  the  course  of  the 
autopsy  air  may  enter  the  opened  veins  in  the  neck,  reach  the  brain, 
and  appear  o-i  lai^  biibbleu  iu  the  vessels  of  the  pia,  easQy  moved 
along  by  pressure.  Frotliy  blood  is  also  eoimecrt^Hl  with  putrefaction, 
due  to  tlie  presence  uf  certitiu  bacteria,  which  even  during  the  last 
houra  of  life  may  pro<lucc'  gas  m  the  blo<xi  of  various  oi^ons  (liver). 
(See  Chapter  V. ) 

Botli  inorganic  and  aut^whthonoiis  pif/mt-nt  is  frequently  the  object 
of  metastatic  processes  through  iilood  and  lymph  vessels,  and  phago- 
cytes often  carry  it  from  part  to  part. 

Of  the  organized  foreign  matters  which  may  be  ttarried  by  tissue 
fliii<ls,  paraniten  maybe  mentionwi,  Iwth  luiimal  and  vegetable,  at  times 
tnmsported  from  tlie  point  of  entrTi-,  at  times  from  tlie  site  of  develop- 
ment, secondarily  and  in  complii^ated  ways.  Thus  eases  are  known 
where  an  echinococcun  cyst  <tf  tlie  liver  has  jierforated  a  he|>alic  vein, 

itenxl  tJie  right  heart,  |>assc{l  througli  an  open  foramen  ovale  and 
'naohed  the  greater  circulation.  B_V  metastasis  certain  v^retable  (Kira- 
Utea  may  be  eiUTied  throughout  the  bixly  and  cause  multiple  iibsci'SSHs?, 
(See  Pyemia,  t'hapter  V.) 


CHAPTER    II. 

REGRESSIVR  PROCESSES. 

A.    NECROSIS. 

Thk  terms  necro-^is  and  mortlfivafion  apply  to  the  Ux^il  dtnith  of  tissue 
within  the  livinj^  organism.  If  the  [xirt  dies  slowly,  with  some  of  the 
clmracteristics  of  the  terminal  life  processes,  it  is  spoken  (^f  as  necrobiosi't. 

The  c:iases  of  such  tissue  death  are  multiple. 

All  circidatory  disorders  which  n.»iluce  tlie  blcxnl  supply  of  a  part 
l>elow  a  cerfciin  minimum,  and  which  cimnot  l>e  compensiited  for  within 
a  certiiin  perioil,  must  end  in  the  death  of  the  tissue  affecteil.  This 
is  called  indirect  or  circu/atoru  ncoroaiM,  The  circuIator\'  disturbtmce 
may  Ix*  due  to  many  causes,  as  has  been  mentioneil  alxive  (p.  45), 
where  the  conditions  were  reviewed  which  result  in  lot*al  ischemia, 
\rith  persistence  of  tlie  simie  and  anemic  infarct,  or  hemorrhage  and 
red  infarct.  Ligation  of  arteries  and  other  occlusions  act  exactly  as  do 
emboli  and  thmmbi  of  the  same  vessels. 

All  tissues  are  not  etjually  liable  to  injury  from  temporary'  Ischemia. 
Thus  the  epithelia  of  the  kidney  die  within  two  hours  after  the 
renal  arterj'  is  tied,  while  the  stroma  of  the  orgiui  remjiins  normal  if 
the  ligature  is  removed  after  a  longer  time.  Nerve  fibres  and  neuroglia 
die  after  a  short  time  in  anemic  necrosis.  Venous  engorgement  and 
st!t<is,  and  extensive  capillar}'  stasis,  may  leiid  to  a  heznorrhagic  necrosis 
in  the  site  of  passive  hyperemia.  Mechanical,  thennic,  and  chemicjil 
influences  may  produce  similar  effects  upon  lK>tli  vessel  walls  luid 
c«»ntents. 

In  other  cases  the  circulatorv  disturbant»e  follows  abnormal  action 
of  the  A'asomotor  nerves.  Constricti<m  of  an  arter\'  bv  stinuilation  of 
its  muscle  fibres  nuiy  cause  a  sj>astic  anemia  which  in  time  leads  to 
necrosis,  and  the  symmetrical  giuigrene  observinl  in  anemic,  nervoiLs 
individuals,  luid  the  necroses  with  ergot  j)oisouing,  are  to  be  thus 
t'xplaimil.  A  disprojiortion  Ix^tween  vasomotor  action  and  the  bloml 
pressure,  decrease*  of  the  latter  and  incre^ist*  of  tlu»  former,  mav  (xvur 
in  the  course  of  manmtic  and  nervous  discasts,  with  disortlers  of  tho 
general  circulation  and  localized  gangrene.      Probably  in  sucli  cas(»s 

(  •>!  ) 
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thvre  are  obstacles  to  tlie  lympli  circnlatioii  alw>,  for  lowcnil  tirti 
pressure  teiid^  to  delay  tlie  latter. 

Conuectctl  with  pathological  inuerviitiou  of  tlie  vessels  are  the  ueu- 
rotic  necroses  observed  with  wrtaiu  diseases  of  tlie  nervous  system,  iii 
lepra,  herpes  zoster,  aud  afhr  section  of  the  trigerainus.  Possibly 
certain  nerve  fibres  are  sjjecially  coQ(«nied  with  nutrition,  as  appears 
from  eertain  forms  of  atrophy  which  follow  removal  of  uervoiis  control. 
(See  Chapter  II.,  C.) 

With  great  certainty  we  can  uamc  cliemicsil,  thermic,  and  meelianicul 
agencies  as  immediate  causes  of  direct  uetiroei?*.  Severe  pressure  ujion 
a  [wrtion  of  the  body,  contusion  aud  tairing,  are  often  followed  by  the 
detitli  of  lai^  areas,  and  strong  jarring  of  tlie  Uxly  may  be  followed 
by  necrosis  of  many  ganglion  cells  and  nerve  6bres.  In  vcrj-  sensitive 
organs  tlie  trauma  resulting  from  copious  bleeding  is  enough  to  lacerate 
the  tissue  aud  esiiise  necrosis,  as  seen  in  tlie  extensive  destruction  of 
the  brain  after  a)KipIosies. 

Among  chemicals,  concentrated  miuenil  acids  determine  tlie  coagula- 
tion of  the  tissues  at  the  ]»oiot  of  application,  and  thus  produce  the 
so-called  corrosive  eschars ;  as  is  ol>ser\'ed  when  they  have  been  swal- 
lowed, lips,  bucciil  mucous  membrane,  and  stomach  being  thus  coagu- 
lated and  dead  in  places.  By  imbibition  of  jiltcred  blood  pigment  the 
parts  may  take  on  a  brown  or  black  color.  Caustic  alkalies  produce  a 
swelling  an<l  partial  solution  of  the  upj>er  layers  of  parts  attacked.  In 
many  eases  of  poisoning  the  absorjition  of  toxic  substances  Ciiuses 
necrosis  iu  distant  organs,  as  in  the  excreting  intestine  and  kidneys 
(mercury  ami  chromic  acid). 

Thermic  action,  burns  and  freezmg,  may  directly  protluee  cell 
necrosis.     (See  Chapter  VI.,  2.) 

For  necrosis  with  inflammation,  see  Chapter  III. 

The  s-arious  forms  in  which  necrosis  appears  differ  much  among 
themselves  atreordmg  to  the  constitution  of  the  area  attacked,  tlie  i^use 
of  the  lesion  and  the  external  infiuences  to  which  the  necrosed  part  is 
exjx>sed.  The  simplest  case  is  where  necrosis  occurs  in  a  rt^iou  of 
tissue  by  the  sudden  stiippagc  of  the  circulation  or  by  mechanical 
agency,  and  the  part  is  then  protected  fn>m  all  external  influences. 
This  happens  in  thrombotic  and  embolic  infarcts,  especJidly  in  the 
lie  kind,  where  the  collateral  diajKHlesis  is  absent.  The  dead 
VlJBsae  IB  not  left  t"  itself,  but  is  expose"!  to  the  influence  of  surrounding 
,  tissues  ami   In  i 'V-f  not  behave  like  a  jxirtion  of  the  Vidy  ri'move^l 

i  dead  or  a  [initinii  ...f  a  dead  b<»dy. 
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Microscopically  an  important  fhan^  may  be  iletectotl  after  twelve 
to  twenty-four  hours  which  distinctly  indicates  the  death  of  the 
tissue.  This  is  the  complete  dt»ippea,mnee  of  tlie  nuclei  of  the  cellg, 
whicli  cannot  be  restored  or  found  by  use  of  acetic  acid  or  staiclng 
methods. 

This  disappearance  of  tlie  nuclei  begins  aa  a.  karvolysL*,  the  chromatin 
l<«iug;  its  affinity  forritainiug  fluids.  (See  Chapter  HI.,  Introduction.) 
Then  the  chromatin,  often  after  peculiar  rearnuigenieut  of  its  particles, 
breaks  into  uon-stainiug  fragments  (karyorrhexix).     Tlic  dying  nuclei 


nic  LnOmt  at  Ihe  tiiin  j      a.   \ucl  t   loac  in  most  epiUieltB      b    h.iir)nrrbei<& 
1  (pycDiHls)  or  de*qu*nialet]  epjlbulla  luid  tbelr  Duclel    d  Leucfcrtri  In  captl- 
mei  between  (iitmlei     x  SSO 


may  becimif  -mailer  and  mort  d(u  e  ( pi/i notii),  witli  nnnt  mtense 
Gaining  ruict  I  on,  and  dissolution  mi\  then  follow  Tin-  uhromatic 
portion  of  the  niickus  and  tlu  cell  protxipliu-m  l«?tomt,  altered  so  that 
they  cannot  be  ib-trnguiihed  from  ea<.h  other,  but  form  a  hneh  or 
OMirseU  granular  miss,  with  vacuoles,  m  «hich  no  trate  of  a  nucleus 
fan  be  found  (>tln  r  cliangei  may  Ix.  w)  ■flight  that  the  tissut  cui  be 
rocogniited  i-  glandular  or  \  i-stiilar,  or  the  mtirt  region  niiv  lietonie 
convi-rlid  into  t  mjsi  of  liomo^eULou-  or  t.iainilar,  -"ti  m  turtle -s 
nuiicnnl 
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The  loss  of  dinimatiD  may  depend  upOD  tJie  lymph  streamiDg  lat^ 
tile  part  from  the  iieighlK)rlK>od,  dissolving  out  the  rhromstin.     ^'hatf 
such  lympliatic  flow  through  tlic  pjirt  is  absent  the  uuclei  may  renia 
for  a  longer  time  unchangetL 

In  the  gross  the  necrotic  tissues  diffpr  ju«ording  to  their  structur&l 
Dense  tissues,  like  I'lastic  tifjsue,  cartilage,  and  bone,  show  no  visible  I 
s  for  a  time  after  they  die.     Where  auutomical  chauges  occiu 


the  dirtiootiim  is  pleuror,  as  in  \hi\k.;  wUviv  tlic  ili'iiil   portion   h  hardj 
to  reuugnize  in  itt^elf,  but  tlie  H<ljaccut  heiilthy  boue  is  not  the  seat  o 
periosteal  thirlicning  and  formatiou  of  osteophytes   as  is  ooc 
ol>scrvt'd  iiljinit  tlio  deoii  |>ortion.     The  absence  of  eirciilating  bloodfl 

and  tiiL- altcnitiiMis  ill   tlie  ciiitaitii'^I   btixid  also  i.-]iat-acterixi.- a  u 
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Softer  tissues  present  more  marked  and  early  (growth  alterations, 
ui>ual1y  being  denser  and  drier  than  nommlly.  Aii  excellent  example 
of  this  b  the  anemic  infarct.  In  consistency  it  resembles  coagulated 
albumin,  its  color  b  often  light  yellow,  its  volume  is  slightly  increased, 
and  it  swells  up  over  the  cut  section.  Similar  changes  may  be  noted 
in  tlie  hemorrhagic  infarcts,  but  the  dense  infiltration  witli  blood 
makes  them  appear  deep  red. 

The  peculiar  firmness  of  the  necrotic  part  is  referred  by  Weigert  to 
a  coagulation  of  the  cell  protoplasm,  rather  than  to  a  pouring  out  of 
fibriu  between  the  cells  from  the  lymph  flowing  through  the  n^ion. 
Hence  he  terms  the  condition  a  cotigulation  nrcrtutu-  Afterward  from 
loss  of  water  the  part  becomes  inspissated,  dry,  and  shrunken.  Finally, 
when  gradual  softening  and  absorption  of  the  dead  cells  are  complete, 
a  fibrous  stjar  remains.      (See  p.  48,  and  Chapter  III.,  A.) 
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A  process  which  is  very  similar  to  the  necrosb  described  is  tlmt 
known  as  caseation,  from  the  firm,  ycllowbh,  and  opaque  look  of  the 
part,  suggesting  the  appearance  of  cheese.  An  area  recently  become 
caseous  is  slightly  enlarged,  drt',  und  apparently  coagulated. 

In  thb  form  of  necrosb  the  sejinration  of  a  coiigiilating  substauce 
from  the  blood  appears  to  be  of  more  im|>ortancf  than  in  the  former 
\-ariet\-,  for  in  verj-  fresli  ca.<!es  we  find  thmuyrh  tlic  [mrt  a  finely  fibrous 
or  hyaline  material,  lying  between  tiie  (tIIs,  \\Iiii'h  jrives  the  staining 
reartion  of  fibrin  i)nly  in  part,  and  may  Ix-  tornHnl  liyalinc  or  fibrinoid, 
(Vig.  10.)     Somewhat  later  «o  find  a  flaky  or  fjrauular,  dense  mass 
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which  consists  in  part  of  the  fibrin  and  in  part  of  the  altered  tissue 
elements  more  or  less  fragmented  and  coagulated.  Scattered  through 
the  tissue  there  may  be  fragments  of  chromatin,  many  of  which  are 
derived  from  leucocj'tes  that  have  wandered  in  and  been  destroyed. 
The  further  change  is  continuous  division  of  the  elements  present  Into 
finer  particles,  so  that  under  the  microscope  it  appears  as  detritus  of 
minute  granules.  Addition  of  acetic  acid  gradually  clears  up  the 
picture  and  thus  proves  that  the  opacity  was  essentially  the  result 
of  albuminous  coagulation.  At  the  same  time  fine  globules  of  fat 
appear,  but  fatty  d^eneration  does  not  actually  belong  to  the  caseous 
process,  and  must  be  regarded  as  an  accident. 

Caseation  does  not  occur  in  physiological  conditions,  but  only  in 
tumors,  gummatii,  tubercles,  and  exudates.  It  does  not  destroy  a 
region  rapidly,  as  does  anemic  necrosis  after  occlusion  of  a  vessel,  but 

Fin.  12. 
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Teased  pre|>aiatiou  fium  u  loci^b  ut  Lercbrul  sofieinng.  a,  a.  Partly  naked  axis-cylinder  wfth 
nwollen  medulla.  6,  6i,  ftg.  Partly  uaked  swollen  axis-cylinders.  6),.  The  same  with  gp^nnlar 
opacity,  c,  C\.  Myelin,  d.  Ganglion  cell  with  fat  drops  degenerating.  «,  ^i,  fj,  e^  Wandering 
cells.  /,/i.  Fatty  granular  cells,  g.  White  cell  containing  four  red  cells,  h.  The  same  with  myelin 
gluhules.    X  250. 

slowly  and  as  a  progres.sivc  degenenition,  and  hence  may  be  consid- 
ereil  a  necrobiosis. 

The  ciiseous  tissue  may  become  wholly  (»r  partly  absorbed,  or  it  may 
soften  or  become  calcified.  With  softening,  by  tiiking  up  water  anew, 
the  caseous  material  mav  l)Ci*onu!  puriform  and  contain  manv  Icuco- 

»  I.  * 

cytes.  (See  caseous  inflanmiation. )  In  other  cases  tlie  focus  remains 
(Irv,  shrinks  as  its  water  is  lo.^t,  and  bv  infiltration  with  lime  salts 
bccoiiK^s  of  moi'tiir-like  or  stonv  harxlncss. 

T\\v  opposite  process  to  the  necrosis  nientionod  is  ii(juef((cf!on  7iccroi<iM 
((U)//i(fii(tff(>),  a  softening  of  tlu*  dead  tissue  by  tlie  entnmce  of  water. 
Anemic  necrosis  in  the  brain  thus  ranOy  ap])eai's  as  an  infarct,  though 
formed  as  are  other  infarcts,  but  as  a  foeiis  of  swelling  with  liquefac- 
tion of  the  tissues,  determined  probably  by  the  peculiar  constitution  of 
nervous  tissues.       Maceration   of  the  dead  fetus   in   the  utenis    is  a 
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similar  ca^ ;  at  first  the  epidermis  is  softened  and  lost,  and  then  the 
deeper  portions. 

The  following  forms  of  necrosis  are  peculiarly  the  result  of  external 
influences : 

Superficial  parts  dry  after  their  death  by  evaporation  of  their  water, 
and  become  stiff  and  hard,  a  condition  called  mummification.  This 
occurs  in  some  cases  of  senile  gangrene  with  the  changes  of  old  age  in 
the  vessels  and  decreased  vigor  in  the  cardiac  muscle,  or  with  plug- 
ging of  an  artery,  or  from  vasomotor  disturbances,  or,  lastly,  follow- 
ing mechanical  injuries.  This  form  is  common  in  the  feet  and  toes. 
A  j)hysiological  case  of  such  dry  necrosis  is  observed  in  the  stump  of 
the  umbilical  cord. 

Another  variety  of  tissue  death  resembles  colliquatio  in  the  lique- 
faction of  the  parts  affected,  but  differs  from  it  in  the  development  of 
a  disagreeable  odor  from  the  formation  of  gases,  together  with  peculiar 
changes  in  color,  and  of  poisonous  properties  in  the  products  of  decay. 
This  form  arises  only  when  there  are  putrefactive  organisms  present 
which  enter  the  dead  region  from  the  air,  or  through  tlie  blood  from 
other  sites  of  gangrene.  Imbibition  of  altered  blood  pigment  gives  the 
jiart  a  dirty  green  or  even  black  color.  In  the  decayed  portions, 
especially  in  their  fluids,  there  are  leucin  and  ty rosin,  crystals  of  triple 
phosphates,  fat  crystals,  and  amorphous  and  crystalline  blood  pigment. 
The  cell  nuclei  perish  early.  The  gas  accumulates  in  the  soft  tissues, 
and  hence  the  condition  is  called  emphyseiruvtouH  gangrene.  Certain 
tissues  resist  the  process  for  a  long  time,  as  bone,  cartilage,  tendon, 
and  connective  tissue,  shreds  of  which  sometimes  hang  free  in  the 
fluidified  ix)rtion,  (See  Bacteria,  Chapter  V.,  A.)  All  combinations 
of  uecn>sis  and  putrefaction  are  grouped  under  the  term  gangrene. 

Adjacent  to  the  decayed  parts  there  is  often  a  marked  reaction 
which  limits  the  process  and  prepares  for  the  separation  of  the  dead 
from  the  living  tissues.  Such  a  demarcation  in  bone  aids  in  the 
f(»rmat]on  of  sequestra  which  often  lie  kK>sely  in  a  bony  framework. 
(Fig.  9.)  In  some  cases  the  separated  iK)rti<)ns  undergo  absorption, 
in  others  there  is  a  growth  of  young  connective  tissue  tlirough  the  part. 
(Chapter  III.,  A.) 

After  su|)erficial  portions  have  died  and  sc[)arate(l,  a  defect  remains 
in  whose  base  the  necn)tic  process  may  persist,  and  thus  a  variety  of 
ulcer  forms,  but  the  strict  mesming  of  the  word  ulcer  is  a  loss  of  suh- 
y^tance  from  the  gradual  death  of  minute  portions  bv  molecular  necmsis, 
as  (Ustinguished  from  death  of  a  relatively  large  mass.      Hence  the 
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name  bony  ulcer  is  giveu  to  those  coses  where  the  death  of  the  bom- 
proceeds  as  aiolecular  curled  rather  tliau  iis  a  dcstriuttioa  uf  a  large 
area  ut  imee,  for  which  the  name  necrosis  is  preferred. 

The  following  idcerative  processes  may  be  mentioned  in  some  deta 
Lent: 

Eoimd  ulcer  of  the-  stonuicti,  ulcus  rotundnm,   fomm  a   cune-sha])ed 
los.'i  of  sitl»Ht;mt^  reafhuig  into  the  m;iI1  <.pf  tlie  organ  and  correspond- 
ing to  tlie  distribution  of  a  braaeh  of  the  artoiy.      The  explanation  a 
probably  tliat  some  local  disorder  of  circulation  causes  a  uecrutic  a 
whieli  is  then  digested  by  tiie  gastric  juice.      (See  Oliapter  X,,  B.) 

Perforating  nicer  of  tlie  foot  (mal  peiforant  da  pied)  is  also  due  to  ' 
a  local  obstarle  to  the  circulatiou,  probably  of  vsiaomotor  origin,  with 
also  an  elenicot  of  trophoueurorfis.  Attending  some  meclianical  injury 
a  Gallons  spot  api>ears,  and  afterward  a  rapidly  extending  ulcer  which 
bores  deep  into  the  fo")!. 

Bed-sores,  or  ulcers  of  decubitus,  are  the  most  important  of  these 
processes.  They  follow  long-continued  |»ressurc  on  exposed  parts  of 
the  body,  as  over  the  spinous  processes  of  tlie  vcrtebwR,  the  occiput, 
sacriun,  and  heel,  or  over  the  trochanter,  anterior  superior  iliac  spine, 
elbow,  and  external  malleolus,  when  the  subject  lies  upon  tlie  side. 
Local  disturbances  of  circulation  act  in  producing  necrosis,  togetlier 
with  tlie  pressure,  witii  weakened  heart  action  and  vasomotor  in- 
ftuence-s.  At  first  tlie  spot  turns  livid  red  from  imbibition  of  tlie 
bloixl  pigment,  and  aftenvanl  it  becomes  black  and  escliar-like,  or 
soft  when  tlie  gangrene  involves  wider  areas  and  penetrates  deeiier, 
even  laying  bare  the  bones  and  involving  them, 

B.     DEGENERATION. 

I>i8tingnished  from  m-cnwis,  or  Vu-A  di.'atli  of  the  tissue,  patliolog- 
ical  ilis*jrders  of  the  life  of  cells  may  be  calletl  degeneration,  in  all  of 
whose  forms  there  is  a  regressive  change  with  diminution  of  ussiiui- 
latmg  powers  and  other  functions.  In  one  series  of  these  changes  the 
effect  k  im  accumulation  within  tlie  cell  of  tlie  products  of  its  imper- 
fect catabolism,  instead  of  the  completion  of  the  phvsiol<^ieaI  process 
to  the  nsmd  end-producte.  This  condition  is  called  infiltrathn,  and 
resembles  the  iu^oumulatiou  of  incompletely  elaborated  material  in  cer- 
tain cells  during  the  process  of  iligestion.  A  certain  storing  of  reser\-e 
material  is  physiological  for  some  cells,  and  we  shall  consider  in  the 
infiltratiuns  haw  far  we  may  assume  tliat  such  conditions  are  [latho- 
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l<^iuil.  In  other  cases  a  foreign  substaucv  wliicK  does  uot  belong 
to  the  normal  cell  products  may  gather  in  or  between  the  cells,  as  in 
hyaline  and  amyloid  dc^neration. 

Here  belongs  a  third  group,  also  characterized  by  gradual  dogeuera- 
tion  of  the  cell  elements  and  the  formatiou  of  products  of  decay  out  of 
their  own  i^ubstimce.  This  is  the  condition  indicaited  by  dtgeneration 
in  the  strict  use  of  the  word  as  opposed  to  necrosis,  and  a  good  instunce 
of  it  is  seen  in  fatty  d^eneration. 

Lastly  we  reckon  pigmentation  of  the  tissues  among  the  degenerations, 
inasmuch  as  the  pigment  itself  may  be  a  product  of  such  lesions  or  its 
deposition  may  cause  manifold  disturhauces  in  the  organ,  as  in  blood 
and  lymph  orgiiDS.  We  include  also  impr^nation  of  a  part  with 
oi^nic  or  inoi^uic  matters,  as  precipitates,  for  it  niny  be  followed  by 
rejfrossivc  disorders. 

A  clear  division  between  tliese  various  processes  is  not  always  pos- 
sible, for  they  merge  into  each  otlier  and  there  is  no  absolute  limit 
bet^veen  infiltration  and  d^eneration.  In  accord  with  the  usual 
custom,  the  various  processes  will  be  described  in  connection  wiUi  die 
main  product  of  the  abnormal  metabolism  and  the  kind  of  impr^ua- 
tiou  observed. 

1.  Cloady  Swelling. 

In  this  condition  the  cell   protoplasm  presents  a  more  markedly 
g^nuiular  structure  than  normally,  and  when  examined  fresh  is  ojiaque, 
as  if  covered  with  dust.     The  gninidar  look  and  opacity  de^ieml  u[>ou 
tlie  deposit  of  countless  fine  particles,  and 
as  the  volume  of  the  cells  is  increased  "'  "*' 

the  name  cloudy  swelling  has  been  given 
t<>  the  condition.  The  albimiinous  natnn- 
of  the  granules  is  evident  fnim  their 
clearing  on  the  addition  of  acetic  acid, 
so  that  the  nucleus,  if  present,  lieatme^ 
\Tsible.  Potassium  hydrate  solution  also 
clears  the  cell  but  destroys  the  nucleub 
This  reaction  distinguishes  albuminous 

(rranubtion  from  fatty  degeneration.  Li,.roeii.i,>d,ud,  .wciiin*  •.  xo. 
Other  names  for  the  conditii^n  an-  jtiiren- 

chjinatons  or  albuminous  dct^-noration.  If  pn)notinc«i,  tlie  chini^rc 
(■aa  be  recognized  in  the  gr>is,i,  for  tlie  fresh  cut  surface  of  the  orjr.iu 
has  an  ap|>eaTnuce  as  if  boiled. 
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It   has  not   txion  determined  wlicther  thia  process  is  AU  excessive  1 
absitrptiou  uf  uutritive  auitcriiil,  that  k,  an  active  cell  cunditioD,  or  I 
wliotlier  it  is  a  metamorphosis  of  the  protoplasm  by  tlie  pre<!ipitatioa 
of  some  of  its  proteids  and  cluuiges  In  ite  finer  etructure.      It  tendf, 
however,  to  furtlier  r^ressive  lesiou^i,  as  shown  by  frefjuent  trausition 
to  fatty  dt^ueration. 

Cloudy  swellmg,  us  will  be  explained  under  InflammutioD,  affects 
both  tlie  epithelia  of  the  large  organs  (liver,  kidiiey)  and  also  tiic 
mus(-Ie  fibres,  whose  striatiou  becomes  indistjnct  or  even  lost.  The 
parenchymatous  orgaus  are  especially  liable  to  the  change  in  general 
infections  and  iutoxicadous  with  vnrious  poisons.  If  the  le^iion  is 
moderate  It  may  disappear  with  the  cessation  of  the  main  disease,  hut 
in  many  taises  it  is  followed  by  fatty  degeneration. 

2.  Fatt7  Changes  in  Cells 

De]>osit  of  fat  in  an  orgjui  has  a  v;istly  different  signifiMinee  accord- 
iug  -M  it  reprewnts  a  simple  increase  of  reserve  store  in  :i[i  organ  which 


nonnally  contjiins  fat,  or  n-sults  from  patliologicjil  infiltration  of  a 
part  iionimlly  free  from  fat.  There  may  be  no  niarkeil  impairment 
of  the  life  of  the  cells,  or  there  may  be  complete  destrnetiun  of  tliem. 
The  former  condition  is  termed  a  fuU}f  inf/tratioii,  and  is  often  a 
pliysioIogi«iI  iiriHiess,  Thns  the  liver  cells  in  normal  conditions  con- 
tain a  ciTt;iiii  amount  of  fat,  and  a  slight  increayo  of  tliis  cannot  in 
itself  Ik-  coii-itkred  pathological.  As  long  as  the  fat  is  prrjjwrlional  to 
the  geiiend  fatty  ^laidilioa  of  tlic  whrtle  IkmIv  iuul  eiUlses  no  disorder 
in  function,  it  lii.-  within  the  iMtnndarios  of  nhvaiological  variiilion, 
iuoreasing  during  digestion  and  lessening  after  the  completion  of  the 
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same.  Id  the  kidney,  also,  and  in  the  muscle  fibres,  small  oolleotiuDs 
of  fat  drops  may  at  times  be  observed  which  neither  interfere  with 
fimction  nor  threaten  the  life  of  the  cell. 

At  times,  however,  fatty  infiltration  may  reach  a  d^^ree  which  is 
pathological.  This  is  surely  tlie  case  when  it  is  in  marked  excess,  as 
in  the  liver  of  the  Strasbui^  goose  and  iu  the  same  oi^an  in  alcoholic 
patients,  or  when  an  abnormal  storage  is  obsen-ed,  for  example,  in 
the  liver  of  a  tuberculous  patient  who  is  othenvise  emaciated. 

Fat^  degeneraUon    is  dimtingtiished  from  fatty  infiltration  by  the 
destruction  of  the  cells  and  the  deposit,  usually,  of  line  globules  of  fat. 
Tiiis  is  a  regressive  change  which  is  normal  in  the 
fonnatiou  of  milk  and  sebum  and  m  utenne  m  " 

volution,  but  in  patholc^cal  cases  tt  nun  m^ohe  -.  t  ^ 

almost  any  tissue  of  the  body.  The  fibres  of  ' 
muscle,  especi;illy  of  the  heart,  the  epithelia  of 
glandular  organs,  the  media  and  intima  of  ^  essels, 
the  endocardium  and  ner\'e  fibres  md^  be  affected 
and  fatt^'  d<^neration  iu  the  renal  cpitlielium  ii 
tlio  essential  element  in  parenchymatous  nephritis  I 

A  similar  change  is  <ibser\'ed  iu  the  absorption  of  «  iUo^,^ 

all   part*  which    have  been   affecte<l   b^   cireula 
torj-  or  inflammatory  processes  beyond  their  pow  ers 
of  resistance.      Pathological  products  of  all  varie- 
ties may  undergo  this  form  of  d^^neration,  as  necrotic  exudates  and 
thnimbi,  and  in  senile  involntion  it  appears  in  many  organs,  as  in  the 
areas  senilis  in  the  cornea,  in  the  epithelia  of  the  testicle,  and  else- 
where. 

Fatty  d^eneration  begins  in  cells  or  fibres  widi  tlie  deposit  o£ 
minute  granules  which  by  their  strong  refraction,  insolubility'  iu  acids 
and  alkalies,  solubility  in  ether  and  alcohol,  are  demonstrably  of  tat. 
Tliey  may  hide  the  finer  structure  of  both  cells  and  fibres. 

A  satisfactory  distinction  between  fatty  degeneration  and  fatty  infil- 
tration is  diPBcnlt  to  formulate.  In  the  liver  the  infiltration  often 
precedes  the  d^eneration,  and  In  muscle  fibres  fat  drops  are  always 
smaller  than  in  the  kidney.  Consequently  we  must  consider  whether 
the  outcome  of  the  process  is  the  destruction  of  the  cells,  leavuig  mere 
collections  of  fat  drops  or  dififusely  distributed  fat,  together  with  other 
elfTuents  of  tissue  death. 

The  product*  of  the  cell  destnietion  are  in  part  biken  up  by  wamler- 
ing  Wucocytes,  which  at  times  cuutaiu  so  much  fat  that  tliey  a]>])ear  to 
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consist  wholly  of  it  aod  ut  luist  may  break  up  into  fat  particles.  Where 
fat  collects  in  large  amount,  an  in  foci  of  necroais,  or  in  body  cavities, 
there  iti  a  precipitation  in  the  cadaver  of  the  iusoluble  fat  and  margarin 
crystals,  which  lie  iu  single  or  grouped  needles,  as  they  sometimes 
occur  also  iu  fat  tissue.  In  similar  conditions  cholcsterin  cry.stals 
form  as  thin  rhombic  plate.'^,  often  arranged  in  layers,  and  if  numer- 
ous, visible  in  the  gross  as  ptsirly  flakes  in  tlie  tisane. 


A  mixture  of  five  parts  sulphuric  acid  with  one  part  water  tnms 
these  plates  carmine  red  and  then  violet,  beginning  at  the  edge. 
After-treatment  with  iodine  colors  them  gradually  violet,  bluc-^reen, 
and  blue.  Probably  cliolesterin  is  a  product  of  the  splitting  up  of 
albumin,  and  hence  occurs  witli  cell  destruction. 

Extensive  fatty  degeuenition  of  many  organs  is  observed  after  cloudy 
swelling  in  many  infections  and  certain  poisonings  (as  phosphorus  and 
arsenic),  and  also  with  acnte  yellow  atrophy  of 
i^a  "■  the  liver. 

Another  c^cample  of  widespread  fatty  de- 
generatiim  is  found  in  miinv  anemias,  espe- 
cially with  the  ]XTnicions  form,  and  after 
severe  henmrrhagcs  when  parenchymatous  or- 
gans and  the  walls  of  vessels  and  even  the 
endocardium  are  affecte<i.  It  is  not  always 
[Ktssihle  to  connect  the  lesion  directly  with  lack 
'  of  blood,  for  in  many  anemic  and  cachectic 
conditions  of  markctl  degree  it  is  abseut. 

From  the  forms  mentioned,    of  fatty   infil- 
tration and  di^iieration,  we  distinguish  other 
cases  in  which  there  is  an  increase  of  the  fat 
which    noriuidlv    ixieurs     Iwtween     rirgims     and    in    their   interstices. 
This    is    eidliii    UpomatoHl/i,   and  will    in-    tresited    in    tlie   sec'tion   oa 
Hypertr<,>pliy. 
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3.  Mucous  Degeneration. 

The  term  mucin  includes  a  number  of  bodies  wliich  are  viscous  and 
ropy,  which  swell  but  do  not  dissolve  in  water,  and  which  precipitate 
with  acetic  acid  in  threads  and  flocculi,  but  do  not  dissolve  with  an 
excess  of  acid.  Alcohol  precipitates  them,  also,  but  the  addition  of 
water  dissolves  them  again.  The  true  mucins  belong  to  the  glyco- 
proteids  and  brejik  down  into  albumin  and  a  carbohydrate.  They  dis- 
solve readily  in  alkaline  fluids.  On  boiling  with  dilute  acid,  mucin  is 
converted  into  a  substance  which  reduces  copper  oxide.  Many  other 
bodies  are  grouped  under  the  name  mucin,  which  are  only  mucoid  and 
are  more  or  less  completely  separable  from  mucin.  Of  these  pseudo- 
miunn  is  foimd  in  cystic  tumors  of  the  ovarj',  ehondromucin  in  car- 
tilage, and  para-albumin  is  probably  a  mixture  of  mucin  and  albumin. 
True  mucin  occurs  in  the  umbilical  cord,  the  mucous  membranes,  the 
large  mucous  glands,  and  in  connective  tissue. 

Physiological  production  of  mucin  occurs  on  the  surface  of  mucous 
membnines  and  in  the  muciparous  glands,  by  a  metamorphosis  of  the 
cell  protoplasm  into  mucin,  the  latter  collectmg  in  transjmrent  glassy 
drops  and  making  its  way  out  of  the  cells.  Cylindrical  cells  thus 
become  converted  into  beaker  cells  (Fig.  10),  the  drops  of  mucin  col- 
lecting in  the  upper  portion  of  the  cells  and  passing  out,  leaving  a 
hollow  space  like  the  cavity  of  a  beaker,  while  below  it  are  the  nucleus 
and  the  unchanged  }X)rtion  of  the  protoplasm.  With  increased  forma- 
tion of  mucin  the<*e  beaker  cells  become  more  numerous,  and  their 
pn)toplasm  may  be  entirely  consumed.  In  the  epithelia  of  the  muci- 
parous glands  the  entire  cell  may  be  occupied  by  a  tmnsparent  globule 
of  mucin,  while  on  the  wall  of  the  alveolus  there  are  crescent ic  masses 
of  protophism  with  nuclei.  These  become  granular  and  then  change 
int4)  mucin,  and  the  entire  cell  mav  become  thus  tmnsformed.  In 
the  produced  mucus  the  so-called  mucin  bodies  are  found,  which  are 
lai^  n)und  cells,  much  swollen  and  tnuisparent. 

Pathological   pnxluction   of  mucin   is  an   abnormal   excess  of  the 
physiological  proc»ess,  as  may  be  observed  on  inflamed  mucous  mem- 
branes (see  Chapter  III.,  B.),  and  may  be  induced  artificially  in  the 
J^ubmaxillary  gland  by  stimulation  of  the  chorda  tynipaui  and  sym- 
pathetic.     In  the  secretion   large  numbers  of  mu(*in  lK)dies  appear, 
with  degenerating  epithelia  swollen  with  mucin  and  free  mucin.     Other 
sites  of  pathological   mucin   fonnation   are  ei)ithelia  of  many   (»ysti(r 
tnmoTH,  epithelial  tumors  of  mucous  membranes  and  various  glands. 
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There  may  l)e  enormous  inerease  in  the  number  of  beaker  cells  or  this 
may  l>e  slight,  and  the  process  may  lead  to  the  mucous  degeneration 
of  all  the  cells,  so  that  in  the  interior  of  a  carcinoma  there  may  be 
C4ivities  entirely  fille<l  with  the  mucin.  When  the  ducts  of  large 
nnicous  glands  are  cIosckI,  continued  excretion  may  lead  to  the  forma- 
tion of  large  retenticm  cysts,  and  the  pressure  may  flatten  out  the 
epithelial  investment  of  the  part.  Tlie  fluid  itself  may  become  thin 
and  water}'.  Su(^h  mucous  cysts  occur  about  the  buccal  cavity  and  ui 
the  gall-bladder,  and  nmy  lead  to  hydrops  of  the  part. 

Mm^in  formation  in  bone,  c»artilage,  and  connective  tissue  is  a 
differcMit  pnK»ess.  Here  there  is  a  metaplasia  of  the  basement  sul)- 
staiuH*  of  the  part,  which  swells  to  a  structureless  homogeneous  mass 
while  the  cells  aiv  not  (Kt^upied  in  producing  mucin.     Through  such 


FlQ  iw. 


/r^7 


(VIU  tnnu  Iho  KViotli  ii  of  culurrUul  bntiichiilH.  a.  IWaker  c«lls.  6.  C>'Uiidrical  ct:Ib  with  partial 
miUH)Ut  ch«ii||t>  In  tho  protopUmn.  r.  d.  K(4Uio)Ia  in  nuiiN>us  degeotfration.  /.  Normal  ciliated 
colka    f.  tf.  Mucin  iKHlitui.    A,  A,  /.  i.    iVlit*  in  tatty  detevneration. 

a  piiHVss  in  tht»  sulnnitaiUHUis  tissue  aris^^s  the  cimdition  known  as 
mvxiHlenuu  Similar  t»hangt*s  in  joint  cartilagi^,  usiuilly  preceded  by 
fibrous  changt^s  in  the  stix>iaa»  mnnir  in  various  articular  lesions.  In 
the  jigtHl  the  prtHH^ss  attai^ks  the  fatty  iuanx>w  in  long  Ixnies,  and  such 
a  degt»nenitit)n  is  iH>mnu>n  to  many  of  the  t\Muuvtivt»-t issue  tumors. 

The  ChartHit  crystals  fouuil  in  the  sputum  of  bnnichial  :isthma  and 
ill  lenktMuie  bUnHl  cheinimUv  it^sriubU*  mucin,      ^Sv  chapter  IX.,  B.) 


t.  OoUold  Degeneration. 

Colloid  s4Mnewhat  ny***mbKv4  nuieiu,  but  is  of  m>niter  density,  like 
glue,  ami  Iuu4  a  yollow  or  even  a  l>l^»^^n  im»Ioi\  and  ilvH*^  not  prtxnpitate 
with ftoetio an^ «  but eolkUil  in  not  al\vHy>i a  uniform  pnHUut.      P<eud<>- 

w9^  it 
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The  chief  site  of  colloid  fornmtiou  is  the  thyroid  gland,  in  whose 
follicles,  especially  in  the  aged,  the  iiuteiial  miiy  accumulate  aud  «uise 
atrophy  of  the  epithelia  bv  pressure.  The  .colloid  substance  appears 
first,  with  the  aid  of  the  local  cells,  as  small  sago-like  bodies  whicJi 
fuse  and  form  lii^r  masses ;  these  may  auise  atrophy  of  tlie  septa  of 
the  glaud  and  c^jovert  it  into  a  mnltilocukr  cyst,  Tlie  follicles  oft«u 
(Xintain  firm  lamellated  bo<lies,  called  colloid  iKnlies,  which  sometimes 
iiM'hide  cells.  With  hyperplasia  of  the  gland  the  production  of  the 
c<illi>id  material  may  reach  eimrmoua  proiHirtions. 


Colloid  gultre.   t.  ColU 


dlUiLvd  glaud  ipAooE. 


Colloid  is  formed  in  retention  cysts  of  the  cervical  nim^uis  mem- 
branes and  urinary  tiibides,  in  the  adremiJs,  and  in  many  nvariun 
iTuuors  and  other  neopla.sms. 

-'>.  Amyloid  Degeneration, 

The  deposit  <if  amyloid  iii;iti'ri;il  in  ini  organ  is  cjillofi  nmi/foltl 
dfgencratioii,  and  the  new  clement  is  chann'terized  by  its  firmness, 
elasticity,  traus|)areucy,  aud  refraction.  Chemically  it  cr>nsists  of 
obondroitin-sidphate  aud  an  albumin,  aud  it  is  very  resistant  to  both 
acids  and  alkalies.  With  several  substances  it  displays  eluiracteristic 
color  reaotious.  Thus  iodine  solution  stains  it  mahogany  brown  and 
tile  remaining  tissue  light  yellow.  Iodine  followed  by  slow  addition 
of  8ul)>huric  acid  stains  it  diirk  red,  then  violet,  and  lastly  bine,  aud 
H  is  from  this  that  Hie  amylf)id  takes  its  name,  smce  starch  (amyluni) 
givea  the  same  blue  reaction  with  imlino  und  sulphuric  acid.  Methyl 
violet  stains  amyloid  parts  ruby  red  aud  others  bluish- violet ;  itKlinc 
prccm  stuinn  it  ruhy  red  au<1  other  elements  bluish-green.     By  means 
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of  these  color  tests  amyloid  may  he  distinguished  from  other  sub- 
stances, such  as  hyalin,  which  resemble  it. 

The  form  in  which  the  amyloid  is  deposited  varies  from  flakes  to 
small  lumps  lying  outside  the  cells  in  the  basement  substance.  It 
shows  a  preference  for  certain  tissues  and  organs ;  but  amyloid  degen- 
eration mav  be  one  of  the  most  extensive  in  the  whole  bodv.  The 
commonest  site  for  amyloid  is  the  walls  of  vessels,  especially  of  the 
small  arteries  and  capillaries.  (Fig.  21.)  In  the  former  it  appears 
first  in  the  media,  whose  muscle  fibres  are  thus  destroyed;  in  the 
capillaries  it  occurs  as  a  homogeneous  mass  which  gradually  occlude 
tlie  lumen.  This  degeneration  attacks  the  connective  tissue  also,  as 
in  the  spleen  and  lymph  nodes,  whose  reticulum  is  converted  into 
thick,  irregular  trabeculse,  and  whose  parenchyma  atrophies.  (See 
Part  II.,  Spleen.)  In  glandular  orgjms,  beside  the  vascular  site,  the 
basement  membrane  under  the  epithelia,  as  the  membrana  propria  of 
the  urinary  tubes,  may  be  attacked.  If  epithelia  tliemselves  are  ever 
involved  it  is  only  very  seldom.  Lastly,  amyloid  may  occur  in  tlie 
matrix  of  cartilage. 

With  pronounced  amyloid  degeneration  the  gross  appearance  of  the 
organ  changes;  it  is  large,  dense,  semitransparent,  and  resembles 
fresh  bacon,  or,  if  the  deposit  is  not  diffuse,  there  appear  to  be  grains 
like  sago  scattered  through  it.  The  latter  appeanmce  is  well  marked 
at  times  in  the  spleen,  in  w4iich  the  follicles  are  very  large  and  give 
the  organ  the  name  of  ^'  sago  ''  spleen. 

With  amyloid  degeneration  the  other  elements  suffer  atrophy  or 
fatty  degeneration,  the  vessels  lose  the  muscle  fibres  of  the  media,  the 
renal  glomeruli  become  homogeneous,  non-nuclciited  spheres,  and  the 
renal  epithelium  is  fatty.  In  the  spleen  the  pulp  atrophies.  This 
disjippciinuice  of  parenchyma  is  partly  explained  by  the  occlusion 
of  blcKxlvessels  (as  in  the  glomeruli  of  the  kidney),  partly  by  the 
mechanical  pressure  oi  the  dense  amyloid  ujwn  the  less  resistamt 
parenchyma. 

Among  the  orgsuis  those  most  often  attick(*(l  are  the  kidney,  spleen, 
and  liver,  then  the  adrenal  and  intestine,  less  often  the  intima  of  great 
vessels,  heart  muscle,  skin,  ovary,  ut(?rus,  etc.  The  lesion  appejirs 
in  one  or  many  places,  and  as  a  widespread  lesion  it  may  oqcxxv  with 
cachexias,  of  which  chronic  tuberculosis,  especially  with  suppuniting 
lesions  of  l)ones  and  joints,  syj)hilis,  malaria,  and  malignant  timiors, 
are  most  often  accompanied  by  this  degeuenition.  The  origin  of  the 
material  is  not  fully  determined ;  ])ossil)ly  it  is  deposited  in  the  organs 


AmyioKl  Degeneration  or  the  Uiver.      ■  300. 

(1  Aiiiyliiiil  mUeiliil.    1.  Uver  ci^IIb     Slain— lodln-crHeii 
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from  the  blood,  possibly  imiterial  is  extru<lc<l  from  the  cells  wliich  aids 
ill  its  formation. 

Corpora  Amylacoa.  In  various  tissues  smnll  microscopicul  bodies 
are  found  of  concentric  lamellation  or  more  homogcDeous,  usually  roimd, 
which  turn  blue  with  iodine  at  times  without  the  addition  of  sulphuric 
acid.  They  are  common  in  tiie  centnil  nervous  system  imder  the 
cpendyma  and  in  the  olfactory  tract,  »isi)ecially  in  the  aged ;  also  in 
cicatrices  an<l  old  infarcts.     In  the  prostate  they  reach  a  large  size 


Corpora  amflaCM. 

and  may  bo  deep  brown  in  color.  Tiiey  arc  closely  related  to  amyloid, 
oiiil  pnibikbly  result  either  from  material  extruded  from  cells,  or,  in 
the  nervous  system,  from  d^euerated  ucrve  fibres. 

ti.  Hyaline  Degeneration. 

Mucin,  colloid,  and  amyloid  form  more  or  les;*  homogeneoas  deposits 
Id  the  tissues,  but  differ  among  themselves  and  from  other  homogeneous 
siibstAnci^s  by  their  physical  and  chemical  characters.  Beside  tliese 
there  are  patJiol<^caI  pnHlucts  of  various  origin  and  constitution  which 
are  grouped  as  liyalin  and  whose  formati(m  Is  termed  hfiulinf  ilegen- 
fi-<Uion.  These  occur  either  as  scales,  fibres,  ()r  longer  mjisses  which 
often  enclose  vacuoles,  and  are  characterized  by  their  homogeneous, 
glistening  appearance,  their  refruction,  and  their  resistance  to  acids  and 
alkalies.  Their  staining  reaction  is  less  constant,  hut  many  of  tliese 
substances  have  a  marked  tendency  to  sfeiiu  with  acid  dyes  {an  cosin). 
Thev  differ  from  amyloid  bv  the  absence  of  tlie  peculiar  reaction 
(p.  «i)- 

Hyalin  is  formed  in  the  following  cases : 

1.  Hralin  Fibrin.  By  coagulation  of  exuded  plasma  a  hyaline  sub- 
stance may  form  which  resembles  fibrin.  It  is  not  disposed  in  delicate 
threads,  but  as  larger  hora(^ncous  masses,  or  as  a  reticulum  of  coarse 
septa  wtth  irr^ular  contours.  (Fig,  2:J.)  Transitions  to  normnl 
fibrin  lie  oommon,  but  the  hyalin  docs  not  give  the  fibrin  staining 
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muYiMm  (Wetf^n'ti).  A  fibrin  which  bag  been  in  delicate  Uir 
may  take  on  Hie  faom'igeneoiLS  character  by  fosion  of  'a&  filameui^  t 
thicker  mamtM,  and  thii^  altered  fibrin  va  found  ^vith  fibrinous  inflam- 
tnatioiu  of  >>crt)iis  !«urfaces  and  raucous  raembranes  (see  Chapter  III., 
B.  2  tind  i),  and  in  the  luu^  it  it<  encvjuntercd  with  Imth  pueiunouia 
and  tubenrulosJA.  The  so-called  hyaline  cast«  probably  .come  fro 
CNi^ilatctl  albumin!!  excreted  by  the  glomenili.  Similar  toatcrial  i 
(()Und  in  thrombi,  either  homogeneous  or  fibrous. 

2.  Hjralln  from  Cells.  Aiwording  to  von  Keckliughatiseu,  under 
nertjiin  (viniiilioii.s,  Hniall  mufi^es  of  hyalin  amy  be  extruded  from  cells, 
eHl>M;ially  waiidurin);  (vik,  and  these  join  to  form  homogcueoiL->  masses, 


or  tlie  entire  cell  boeom&s  hytilin  an<l  fuses  with  others.  In  tlimmbi 
b<)t)i  leucocytes  and  gi-oups  of  blood  plates  may  under^  this  change. 
Tins  would  111'  Jin  cxiuiiplc  of  liyalin  formed  by  agglutiuation  rather 
than  liy  conpilatioii. 

3.  Hyalin  from  Nftcrosed  Tiasae,  Xery  fretjueiitly  necrotic  cells  and 
ti)tsne  elements  give  rise  to  hyalin,  a.s  epitholin  and  muscle  fibro^, 
losing  their  normal  granulation  or  striutiou  wnd  taking  on  a  scaly 
ftppcaraniH',  after  t!ie  loss  of  nuclei  and  finer  structure,  and  later  tend- 
l.ia)^  to  show  lines  of  cleuvuge.  If  snch  mosses  lie  adjacent  to  each 
■  <rther  they  luay  form  a  honw^neous  ci.il lection,  perhaps  with  lines  of 
fission,  imd  |Hiiiicated  by  a  fluid  which  co;igulates  in  fine  or  coan* 
thnxuls.      lu  (lie  rcnul  tubules  dead  and  desquamated  cpithelia  may 
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form  such  inasset:^  as  cai^ts.  Kxteusive  necrosis  aud  hyaline  degenera- 
tion occurs  in  the  regions  affected  by  hemorrhagic  infarction,  and  here 
the  connective  tissue  suffers  the  lesion.  Hyaline  tlegt'iicmtion  of  the 
muci^a  iK-curs  with  severe  diphtheria  (fj.  v. ),  aud  ^vith  various  inflaiu- 
inatory  tissue  lesious,  as  in  endocarditis. 

4.  Hyalin  of  Connective  Tiaaue  and  Vessels,  (n)  The  fibrillfe  of 
tibroiLs  connective  tissue  lie  in  a  looso  ariim^nient,  or  gathered  in 
bundles,  which  are  flisposed  in  a  network  or  ruu  parallel  with  each 
otlier,  as  in  tendons.  In  many  places,  as  in  the  cutis,  the  fibres  lie  so 
cloeiely  together  tliat  they  do  not  appear  as  Gbrilla;  but  as  large  homo- 


Kriutd,  hill  iplit  Isngltanrlee :  lii 


Reneotw  fibres.  Hyaline  change  in  such  tissue,  also  called  sclerosis, 
isaciooQi[ianie<l  by  a  loss  of  fibrillaiy  structure  and  the  a]ij>earauce  of 
Ihick  aud  homogenous  masses  which  lie  close  together  aud  lesive  but 
verj'  narrow  spaces  between,  iu  which  nuclei  may  be  found  with  but 
little  protoplasm.  The  sclerosis  may  lie  only  a  more  intimate  arrange- 
nient  of  fibrous  bundles  and  fibriilie,  but  in  many  cases  there  is  evi- 
•ioitiy  a  homogeneous  addition  lietween  tliem.  This  lesion  is  foimd  in 
tfie  stroma  of  many  oi^ans  affected  by  chronic  inflammations  of  the 
inieretitial  tyjie,  about  tuben^les,  in  many  tumors  (as  Hbromatu),  and 
in  tlie  tudma  of   vessels  with   obliterating  endui'teritie  or  atheroma. 
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(See  Chapter  VII,,  C.)     This  fumi  of  hvaliii  stains  a  Jeep  red  v 
pierofuchsia  (\'aii  Giesoii's), 

(It)  In  reticular  tissue  there  is  a  uct^vork  of  stellate  i.-ells  with  deli-  1 
cute  processes,  and  iu  the  spaees  diere  are  Ij-mphoeytes ;  this  tissue  1 
occurs  ID  the  lymph  nodes  and  1ms  becu  called  adeuuid  tissue.  Ja  j 
tuberculosis  liyalioe  lesions  of  this  reticulum  change  it  to  tliicker  and  1 
hoQu^ueaiis  septa  witli  narrower  niesho.'^,  the  cuutaiued  cells  in  great  1 
part  destroyed,  and  the  staining  reaction  as  already  given.  The  I 
picture  resembles  that  of  amyloid  change,  but  the  characteristic  stain-  I 
ing  test  &iils.  The  interspaces  may  be  completely  obliterated  by  tlie  1 
swelling  reticulum,  so  that  large  areas  appear  homogeueuus. 

A  similar  thickening  is  observed  iu  certain  connective-tissue  mem- 
branes, ah  the  capsule  of  Bowman,  even  after  ther  have  already  become 
hyalin  ;  this  oocnrs  in  chronic  interstitial  iutlommations. 


V  Another  variety  of  hyalin  is  found  in  the  walls  of  capillaries  and 

I  very  small  vessels,  and  the  result  strongly  resembles  amyloid  clianges 

■  in  the  same  parts.  The  wall  is  thick  and  homogeneous,  the  lumen  is 
I  narrow  or  Itwt,  and  tlie  nuclei  at  first  lie  prominently  on  the  inner  side, 
I  as  if  tlie  hj-aliue  change  began  on  tlie  outer,  and  theu  they  are  htst. 

I  Hyalin    iu   its   various    forms   is  common    in    certain   tumors,   as 

I  fibroma,  myoma,  and  (isammoma;  and  in  cyliudroma  tlie  peculiarity 

H  of  the  tumor  is  such  a  change  in  its  vcs.'wls  and  septa. 

H  Tlie  great  vorie^  in  tlie  kinds  of  hyalin  partly  explains  the  &ct 

H  that  this  lesion  often   precedes  amyloid   degeiiersition.       Nearly   all 

H  byaliu  sliows  a  tendency  to  lieconie  ralcificd  after  a  time. 

B  7.  CHycogenic  Degeneration. 

■  (Hrcogen  is  cbeniically  related  to  dextrin  and  ooiurs  nonnally  in 
fie%'eral  of  the  ti^^^ue^  eq>ecitdly  iu  the  liver  mid  muscles,  while  the 


ByaliDC  d(««DcnUall  0/  uuU  tbbJi  Iu  Um  cord. 


^(^vfe^^^i^ 


Hyaline   Degeneraiion  in   the   Beiicular  and    Fibrous  Con- 

iieeiive  Tissue  of  a  Lympli  Node  about 

a  Tubercle.      -  360. 

At  Ilie  \en.  thli-kLMie.!  (ihn>«>.  aiiil    tetlcutat  liM.ie,   nw  iliu    rlifh!  imrmal   rellculuin.     *]'Ue 


'^^k^^'^^f-y  ^/*^ 


Focus  or  Hydropic  Degeneration    in   the  White  Subst 
of  ilie  Cord;    in  Chronic  Nephnitis.      X  SO. 
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embryonic  tissues  are  richly  supplied  with  it.  In  pathological  condi- 
tions glycogen  appears  as  homogeneous  material  which  either  uniformly 
infiltrates  the  cells  or  is  found  as  drops  and  globules  within  them. 
With  iodine  it  turns  dark  brown  and  it  is  soluble  in  water. 

The  most  important  occurrence  pathologically  is  in  the  hepatic  and 
renal  epithelia  during  dlabeieH  mellHuH,  In  the  kidney  the  cells  of 
Ilenle's  loops  are  especially  involved.  It  is  found  in  many  tumors, 
as  carcinoma  of  the  testis,  rhabdomyoma,  chondroma,  and  hy[>er- 
nephn>ma.  Possibly  the  local  excess  of  glycogen  may  be  explained 
as  increased  cell  catabolism. 

8.  Hydropic  Degeneration. 

When  cells  take  up  an  abnormal  amount  of  fluid  and  become 
swollen,  lighter  colored,  and  vjuuiolated,  the  process  is  called  hydropic 
degeneration^  and  may  end  in  tlieir  destruction.  In  pronounced 
edema  of  the  central  nervous  system  the  axis-cylinders  regularly 
present  this  cliauge,  and  in  passive  or  inflammat<^r}'  edema,  cpitlielia, 
connective-tissue  cells,  and  glia  ct^lls  are  similarly  afiFected. 

IK   Petrifaction. 

I)e[>osit  of  mineral  salts  in  the  tissues,  usually  as  a  metastasis, 
receives  the  name  of  petrifaction.  The  commonest  material  of  this 
kind  is  calcium  salts,  which  as  a  physiological  pnK*ess  are  de}X)sited  in 
iiirtilage  and  developing  bone,  and  these  two  sites  present  two  different 
kinds  of  calcification  which  may  be  rei>ejited  in  pathological  conditions. 
( )ne  of  tliese,  the  deposit  in  bone,  is  uniform  and  homogeneous ;  the 
other,  observed  in  cartilage  in  the  calcifying  zone,  is  a  deposit  of 
granules  which  under  the  micros(^i)e  appear  as  discrete  particles. 

The  transition  to  pathological  cmlcification  is  given  by  the  impregna- 
tion of  cartilages  and  vessel  walls  in  old  age.  As  a  genenil  rule 
cileification  affects  dying  or  dead  tissue.  Among  the  examples  are 
necrotic  epithelia  (Fig.  28)  and  ganglia,  fibrous  capsules,  hyaline  and 
olloid  masses,  cardiac  valves,  and  atheromatous  bloodvessels,  old 
exiiflates,  especially  when  caseous,  and  neoplasms  wliicli  stiirt  in  bone 
and  cartilage.  In  extra-uterine  })regnancy  tlie  dead  fetus  may  be 
calcified  in  its  external  layers  and  tlius  form  a  litliojHnlion. 

The  salts  are  carb:mate  and  pliosphate  of  lime  and  magnesia,  and 
are  usuallv  extracellular.  Witli  hvdroclilorie  acid  tliev  dissolve  and 
tW  (-arfx)nates  give  off  bubbles  of  CXX, ;  with  sulphuric  acid,  crystal- 
Vim;  neeiUes  of  gypsum  may  be  i^QQW  to  form  (calciiiin  sulphate). 
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When  dissolved  hiue  salts  flow  freely  in  the  blood,  as  from  tumors 
that  destroy  bone,  granules  of  lime  salts  gather  m  the  urmary  tubes 
and  form  a  kmd  of  infarction,  or  the  lime  mav  be  found  m  tlie 
epithelial  cells ,  both  forms  occur  frequently  in  mercurial  poisonmg 

Smaller  or  larger  concretions  of  lime  occur  m  other  tissues,  as  in 
lymph  nodes  m  chronic  inflammation,  old  exudates,  fibrous  mem- 
branes, while  in  psammomatathev  form  the  well-known  "  sand  grams" 
which  characterize  these  tumors       (See  Chapter  III  ,  E  ) 

Other  matenal  than  lime  may  form  metastatic  deposit-,  as  uno  acid 
and  its  salts  in  the  uric  acid  diathesis      Here  cartilages  of  jomts,  the 
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fibrous  stniotiirci  ibont  them  thi  \  ci-cl  w  dj",  the  endocardium,  and 
the  cjirtilagt  of  the  eir  an  c  iiiiiiioii  [il  icc-*  fi  r  dcjiosit  in  amoqilious 
or  crystsvUinc  fonii       Thm  alio  the  tiplii  of  gout  are  formed 

Ooncretdons  AVhcii  ph\sio!ogicd  -erreti  lu-.  iiid  excretions  pretip- 
ilatc  thtir  ojntamed  salta,  eithtr  h\  imrea-Mtl  dcii".it\  or  b\  decreased 
'-)hil>ilit\,  <  >n(,retions  niiu  form,  ofttii  in  cjncentnc  la\ers  about  a 
ntiddi-  riiii-  in  the  urint.  iiipn)U>  swlinuiit-  )f  urates  occur,  and  in 
the  giillbli<ldcr  hiliiin  t-ikuli  In  juiii(lic<  bile  pigment  mn\  be 
dopo-ited  111  the  nnal  tubule-.  The  (oiuuti  m  c  lu-es  or  reotnes  «c" 
dcjxi-it-,  whith  m\\  differ  in  nituii  ui  1  Iilihl  the  c  vlculns  i-  formed 
of  \iniin-Inti-      The  i  )mmiii!f.t  -^it-.  of  -uth  formations  are  the 
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Red  Cells  and  Pigmeni,  Free 
and  Inclosed  in  Cells. 

:  300. 
Abnve  In  the  lull,  UDorphuus  Hud  i-r>9Mllli]e 
hvnMUiliJIn ;  10  Ibe  tigltt,  ceU  lioldltig  rod  cor- 
liUKlfaanil  an  omplf  red  oell ;  In  Llie  midillc 
■mnderlng  cell  with  dark,  ■hiirelled  red 
celli:  below  to  Itie  leHa  cell  with  hemosiderin 
wllh  blue  reacllon;  lo  Ihe  rlshv  a  wnndering 


n  oi    Piginenc  Atrophy 
r  Cardiac  MuslIc 
■■:  260. 


Sliver  InflUratlon  or  a  Glomerulus  in  ArgyHa  of  ihe 

Kidney.     ><  330. 

A  Hae  predpllale  of  black  lilTec  in  (he  walla  at  Ihe  caplllatles. 
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A|3opleciic  Scar  Several  Months  afler  Cerebral  Hemorrhage. 
X  250. 

idd  and  Blained  with  picm-nicliMn. 
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biliary  passages  and  bladder,    and  the  urinary  channels,   less  often 
they  form  in  the  pancreas  and  salivary  glands. 

Concretions  which  lodge  in  the  renal  tubes  make  urate  or  lime  or 
pigment  infarctions,  the  material  lying  in  the  capsule  of  Bo^\'man,  in 
the  convoluted  tubes,  and  especially  in  the  straight  collecting  tubes  of 
the  pjTamids,  where  the  converging  lines  of  different  color  are  easily 
seen  in  the  gross.  Uric  acid  in  the  newborn,  lime,  hemoglobin,  and 
bilirubin,  are  the  commonest  of  the  substances  found.  (See  Chapter 
VI.,  and  Part  II.) 

10.  Pigmentation. 

At  many  different  sites  in  the  normal  body  there  are  cells  which 
contain  more  or  less  granular  or  diffuse  pigment  whose  color  varies 
between  black,  yellowish-broAvn,  and  a  liglit  brown.  A  dark  pigment 
called  melanin  occurs  normally  in  the  rete  Malpighii  of  the  skin,  in 
the  choroid,  sclerotic,  and  retina,  and  a  yellow Lsh-brown  henwfiiscin  is 
foimd  in  muscles  and  many  glands.  The  coloring  matter  of  fat  is 
called  lipochrome.  Pigmented  ganglion  cells  are  (»ommon  in  which 
the  accumulation  of  pigment  may  he  referred  to  the  function  of  the 
cells,  which  elaborate  it  from  the  blood.  Its  exact  nature  is  not 
known,  but  probably  some  of  it  is  the  altereil  blood  pigment. 

An  excess  of  normal  pigment  occurs  in  physiological  conditions,  as 
in  pregnancy,  the  term  chloa^DUi  uterinum  designating  such  excess  in 
the  areola)  about  the  nipple  and  along  the  linea  alba. 

The  chief  sources  of  pathological  pigmentation  are  three — increase 
of  the  physiological  pigment  and  manufjicture  from  either  blcKxl-color- 
ing  matter  or  bile  pigment.  The  presence  of  iron  in  such  pigment  is 
imix)rtant  in  deciding  its  origin,  for  it  then  probably  cx>mes  from  the 
blood.  The  test  is  the  Berlin  blue  reaction,  with  hvdroohlorie  acid 
and  ferrocyanide  of  potassium,  by  which  the  \vo\\  Ix^comes  blue.  (Figs. 
30  and  .*^I.)  But  iron  may  l>c  found  by  chemical  tests  in  pigment 
which  does  not  give  this  color  test,  and  blood  may  at  times  furnish 
an  iron-free  pigment. 

Hematogenous  pigmentation  follows  the  transfoniiation  (»f  extra va- 
sated  blofxl,  for  wherever  a  hemorrhage  occurs  the  red  cells,  unless 
absorl)ed,  undergo  alterations  whic^li  lead  to  the  formation  of  various 
pijrnu*nts.  The  cells  are  exposed  to  the  lymph  which  bathes  the  part, 
and  this  extracts  the  hemoglobin  and  diffuses  it  in  adjacent  tissues, 
the  re<l  cells  appearing  empty  within  a  few  days  after  the  extmvasa- 
tiou,  while  the  stroma  of  the  hmI  cells  ]iersists  as  a  shadowy  vesicle 
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for  a  short  time  and  llit'u  disap]>ears.  The  imbibition  of  the  disi«>lvMl 
hemoglobin  gives  the  rtfiion  a  reddish  or  vellowisli  tone,  aud  tlie  pig- 
ment suffers  a  cliemifal  tmnrrformation,  for  it  soon  gives  tlie  blue 
reactiou  mcutioned,  whicli  the  liviug  re<l  wlls  do  not  givf.  It  i;^ 
assumed  that  tlie  iron  in  tlie  latter,  if  present  at  all,  is  in  firmer 
chemical  mmbiuation. 

The  altered  hemoglobin  which  gives  the  blue  reaction  is  calle<l 
ln^ioaitieriii,  and  it  permeates  not  only  the  site  of  tlie  extravasation 
but  also  the  wmidering  oells  which  soon  enter  it.  (See  Chapter  III., 
A,  .'5.)  Then  after  a  time  there  is  a  precipitate  iu  tlie  part  of  amorph- 
ous or  crystalline  granules  of  pigment  which  have  lost  their  iron.  A 
hniuitoulin  free  from  iron  is  thus  formed  from  the  iron -containing 
hemosiderin.  It  may  remain  for  a  long  time  as  yellow  or  bnmii 
pigment,  and  if  present  in  quantity  may  give  tlie  tissue  a  more  or  leflft  j 
re<ldLsli-browu  tint.  M 

.Vuother  portion  of  the  re<l  rells  is  t;ikeu  up  by  the  ameljoid  ceUM 
which  eJiter  tlie  region  even  during  the  first  few  days.  These  are 
partly  leiicoej-tes,  partly  derivatives  of  the  fixed  cells.  Having  been 
englobed  by  these  ameboid  cells  the  red  corpuscles  nndei^)  regre.'^ve 
changes;  tlicy  shrink  and  l>ecome  darker,  break  up  Into  various  sized 
fragments  of  yellow  or  brown  pigment,  which  are  at  first  hemosi<leriii 
and  later  hematoidin.  By  the  destruction  of  the  containing  cells  the 
pigmeiit  granules  liecome  free  and  form  at  times  crystalline  needles 
and  tables.  Sucli  pigmenbitioii  from  bl(K>d  occurs  in  marked  degree 
in  organs  which  are  the  seat  of  stasis,  either  local  or  general  in  origin, 

A  form  of  pigment  infarction  occurs  in  the  kidney  when  heitu^lobin 
is  deposited,  iu  hemoglobinuria,  as  amorphous,  brownish  mas.ses  withiu 
the  lumen  of  tlie  urinarj-  tubes ;  this  is  called  a  hemoglobin  infarct, 
A  hematoidin  infarct  may  be  similarly  formed  after  renal  hemorrhages. 

Hpiitoohromaioxis  is  the  name  given  to  general  and  widespread 
dcjioBit  of  pigment  in  the  organs,  as  is  observed  during  certain  blood 
diseases,  as  malaria  and  pemicinus  anemia,  and  after  destniction  of 
r«d  cells  by  [urtsons,  as  chlorate  of  potai&siiim.  Since  the  pigment 
isiially  contmns  iron  the  name  htrmmuieroKu  might  also  be  used. 
The  pigment  in  these  cases  is  usually  yellow,  and  is  found  in  the  liver, 
spleen,  lymph  nodes,  and  bone  marrow,  at  times  in  tlie  cells,  at  times  in 
llhe  conne<;tivR  tissue  of  the  oiy.ui.  The  deposit  may  bo  so  copious  that 
l«Clt  groBs  inspection  the  organ  is  spotted  with  brown  or  yellowish  areas. 

AmoftlBcln  i.-'    a    yellow  pigment,  free   fiinn    inm,  which   ciccunt  in 
mnsi'le    fibres  of  the   st<iiiiach    ami    'ithcr   organ-    in   various 
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cachectic  conditions,  as  with  malignant  tumors,  old  age,  tul)erculosis, 
and  in  many  hemorrhagic  diseases,  whenever,  in  short,  we  may  assume 
great  disintegration  of  the  red  cells.  The  pigment  is  assumed  to  have 
some  relation  to  the  blood-coloring  matter,  but  its  origin  is  connected 
with  a  specific  activity  of  the  cells  containing  it. 

As  a  pigmentation  of  pathological  origin  hemofuscin  is  deposited 
in  many  atrophic  and  regressive  conditions,  especially  in  old  age. 
This  **  pigment  atrophy  "  is  especially  common  in  the  cardiac  muscle 
and  in  the  liver,  and  is  known  as  brown  atrophy.  In  both  situations 
it  is  in  tlie  form  of  small  yellow  or  brownish  granules  and  differs  from 
hemosiderin  in  its  resistance  to  acids  and  alkalies,  and  from  fat  by  its 
darker  color,  its  insolubility  in  ether  and  alcohol,  and  its  lesser  refrac- 
tion. 

During  the  formation  of  bile  pigment  in  the  liver  there  is  a  destruc- 
tion of  red  cells  and  a  transformation  of  tlieir  i)igment  to  biliary  pig- 
ment, of  which  bilirubin  is  the  most  imi)ortant  rei)resentative  and 
whose  chemical  c^omposition  is  identical  with  that  of  heimitoidin. 
When  the  bile  enters  tlie  blood  (cliolemia)  it  produces  a  discoloration 
of  the  iKxly  fluids,  and  hence  a  general  yellow,  yellow-green,  or  even 
olive-green  color  in  the  organs,  a.s  may  be  observed  during  life  in  the 
skin,  conjunctiva,  and  mucous  membranes.  This  discoloration  is 
called  icterm,  Kesorption  of  bile  occjurs  in  the  liver  either  through 
the  lymphatics  or  the  smallest  bile  and  blood  Cixpillaries,  and  commonly 
after  closure  of  large  bile  channels.  This  may  follow  swelling  of  the 
niucosii,  as  in  gastnxluodenitis,  j)ressure  from  tumors  and  scars,  or 
occlusion  by  gallstones  and  closure  of  bile  channels  in  tlie  liver.  The 
latter  condition  is  explained  by  the  fact  that  bile  is  excreted  under 
very  low  pressure,  and  hence  may  l>e  cjisily  retained  in  the  ducts. 
Beside  the  bile  pigment  the  biliary  acids  also  enter  the  blood  and  are 
excreted  with  the  former  by  the  kidney.  The  most  pronounced  icterus 
occurs  in  the  liver,  where  biliar\'  stasis  precedes  the  general  jaundice. 

While  such  cases  of  retention  jaundice  are  easily  exj)lained,  it  is  more 
difficult  to  understand  other  cases  in  which  icterus  develops  without 
discoverable  hindnmce  to  the  flow  of  bile  into  the  intestine,  and  the 
feces,  usually  acholic  with  retention  jaundice,  arc  of  the  dark  color 
which  comes  from  sufficient  admixture  of  l)ilc,  while  the  liver  itself 
niav  not  show  a  verv  marked  discrolonition. 

Pronounced  icterus  mav  thus  occur  in  diseases  associated  with 
extensive  destruction  of  red  cells.  The  sjinie  condition  mav  be  induced 
experimentally  by   injecting  agents  which  destroy  red  cells,  such  as 
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blood  which  has  been  frozen  and  then  tliawed,  arseuiurerted  liydropen, 
and  toluyleuediamiue.  lu  the  Siuiie  cou<litious  hcmt^lobineniia  and 
hemoglobinuria  are  obser\-ed.  A  similar  ietenis  develops  in  many  !<eplic 
dieeatieii!,  after  transfurtiou  'of  blood,  in  the  eourse  of  infections  diseatw>, 
iu  slight  degree  with  hepatic  cirrhoed^^,  in  certain  heart  lesionfi,  au<i 
almost  physiologically  in  icterus  iieoitatorum.  The  obeerA'ation  that 
agents  destnicdve  to  red  cells  would  cause  icterus,  and  the  similarit}' 
iu  chemical  composition  of  heniatoldin  and  bilirubin  have  led  to  the 
assumption,  now  largely  abandoned,  that  hcDiatogenous  icterus  arose 
fnjm  formation  of  bile  pigment  within  the  circulating  blood. 

It  is  certain  that  hematoidiu  may  be  formed  from  blood  outside  of 
the  liver,  but  never  in  such  volume  tlmt  it  would  color  the  tissues  of 
the  entire  bo<ly.  It  is  more  natural  to  refer  the  production  of  the 
pigment  to  tlie  liver,  iu  which  we  know  thut  it  is  the  proiiuct  of  a 
physiological  proi-ess.  The  demonstration  of  the  importance  of  the 
liver  in  the  causation  of  jaundice  is  given  by  removing  the  organ  from 
birds,  which  do  not  die  immediately  after  the  operation.  With  geese 
thus  treiitwl  iuje<^'tions  of  toluyleuediiuuine  and  arseoinretted  hydn^en 
no  longer  pnxluce  icterus. 

If  we  iX)ucUide  lliut  every  icterus  takes  its  origin  in  the  liver,  is 
hejxiiogeaoiui,  it  remains  difBoult  to  explain  those  cases  of  jaundice  in 
which  tliere  is  no  retention  of  bile.  Various  suggestions  have  been 
made,  as  of  a  relatively  enormous  supply  of  bile,  particularly  rich  in 
pigment^  which  cannot  l>e  entirely  excretwl ;  or  that  ao  inspissated, 
mucous  condition  prevents  its  flow  from  the  liver,  due  to  an  assumed 
catarrh  of  the  bile  prtssages;  or  that  there  is  a  swelling  of  the  hepatic 
cells,  as  iu  jtassive  stasis  witli  heart  disesises,  so  that  dilated  blood 
capillaries  press  upon  the  bilian.-  capillaries  and  hinder  the  flow  of  bile, 
and  thus  lead  b>  its  resi>rption. 

Contraste<l  with  these  expluuatiiins,  none  of  which 
fiictoiy,  a   recent   Fiuggestion   seems   more  plausibK, 
rests  upon  h}-pothetic«d  grtmmls.     This  hyj»otli< -:- 
function  to  the  liver,  beside  tliut  of  prudnriug  hil. . 
hiteninl   -secretion  "f   certain   [rlamls,  Ix-cnn*!-  of   whiili   tU  i 
ptantly  furnish  Ii>  tlie  blootl,  urea,  sugar,   iind  other  mateers. 
assumcil,  further,  that  witli  lUseas*;  of  the  !iv<-r  itAle  ur  O 
in  getienil,  the  hepatic  activih'  may  l>e  fo  di.H|||] 
■  pused  into  the  bhjod  Cc^ther  with  the  pnnli 
1)611^  directeil  not  only  into  tlie  bile  i^ipilbi  ■ ' 
duis  amsing  a  general  iolems  n-iihoiii 
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Bilirubin  in&rcts  occur  as  crystalline  or  granular  masses  in  the  renal 
tubules  in  icterus  neonatorum.     (See  Chapter  XI.,  A.) 

The  dark  pigment  of  mdanotic  tumorSy  which  is  chiefly  in  the  cells, 
is  similar  to  tliat  of  the  skin,  choroid,  and  pia,  and  is  commonly  free 
from  iron.  It  may  be  considered  as  an  increase  of  the  physiological 
melanin,  for  such  tumors  are  usually  found  in  pigment-bearing  tissues, 
but  a  relation  to  blood-coloring  matter  is  not  excluded.  Such  melanin 
must  be  distinguished  from  pigment  arising  from  bleeding  into  the 
substance  of  tumors.  In  Addison's  disease  tliere  is  a  general  dis- 
coloration of  the  skin,  which  may  be  regarded  as  an  excess  of  tlie 
phvjiiological  pigment  in  a  disease  of  autotoxic  tj'pe. 

Other  pigments  which  have  not  been  described  are  the  green  of 
chloroma  (usually  a  sarcoma)  and  the  coloring  matter  of  XiDxtlielasnuXy 
which  is  found  in  drops  of  fat.  In  cartilage  and  insertions  of  tendons, 
joint  capsules,  and  other  places  there  is  an  unusual  discoloration  of  a 
(lark  and  inky  hue  whose  nature  is  not  imderstood.  Perhaps  tlie 
increase  of  the  pigment  in*  cartilage  is  derived  from  the  blood. 

A  final  group  of  pigments  is  introduced  from  without,  taken  up  by 
the  skin  or  the  respirator}'  channels,  and  eitlier  laid  away  in  the  organs 
or  cjirried  by  the  lymph  as  metastatic  deposits.  After  tattooing  of  the 
skin  the  color  appears  in  the  nearest  lymph  nodes,  and  the  black  a>lor 
of  the  lungs  from  coal-ilust  whicli  is  inhaled  is  passed  from  the  alveoli 
through  the  lympliatics  to  tlie  interstitial  fibn>us  tissue,  the  bronchial 
mKles,  and  the  pleura.  From  such  places  the  coal-dust  may  be  carried 
bv  the  blood  to  tlie  spleen,  liver,  and  mesentery'. 

Tliis  transportation  is  in  part  acct>mplished  by  leucocytes,  as  has 
been  raentioneil  under  metiistasis  (p.  49).  Other  dust  particles,  as 
of  stone,  iron,  and  organic  matters,  may  be  taken  in  by  the  lungs  and 
carried  to  other  organs,  where  it  may  cause  fibrosis  and  contraction. 
This  dust  infiltration  is  termed  kon  lasts,  and  the  various  kinds  have 
special  names,  as  anthracosis  for  caal,  slderosis  for  iron,  and  chalicosis 
for  lime-dust.     (See  Chapter  IX.) 

Various  pigments  which  are  dissolved  may  precipitate  and  cause 
granular  pigmentation  of  certain  parts,  as  in  the  kidney,  skin,  and 
intestine  after  long  internal  use  of  silver  nitrate,  which  is  reduced  at 
the  site  of  deposit.  Bacteria  which  produce  pigment  are  not  included 
here.     (See  Chapter  V.) 
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The  terra  utrojihi/  mdiLati—  wraph  (itHrea.-^c  iii  t]ie  volume  of  n 
organ,  aiid  is  (listinguiahed  from  ail  fnrnia  of  degenemtdon  by  theJ 
fact  that  there  in  nu  pathological  metamorphu^w  of  tissue  elements  I 
iior  (lepoeit  of  foreign  iibntances  If  the-*  ure  considered  as  dt^cni 
ative  atrophy,  then  this  form  mi\  be  called  simple  atrophy.  Its  j 
essentbil  character  ns  the  quantitjiti\  e  lo-^s  of  substant^,  and  single  i 
tissue  elcmeatti  arc  usualK   iffci  ti-d    at  lu  the  muscle    tlic  contractile  { 


Xaxle  HbK*  in  hiii 


elements,   in  glands   the  secreting  epitlielia,  and   in   nervous   tissues 
the  fibres  and  ganglion  cells. 

The  supposed  decrease  in  the  individual  elements  of  an  organ  may 
be  observed  wheu  the  fibres  of  a  muscle  are  slim  but  striate*!,  and 
seemingly  normal  in  structure.  With  loss  of  many  fibres  a  numerical 
atrophy  oceurs,  and  in  atrophy  of  the  akin  there  is  a  tliinning  of  the 
epidermis  and  a  flattening  of  the  pnpillje ;  in  atrophy  of  nerve  tissue 
there  is  decrease  in  fibres  and  ganglion  cells,  and  botli  are  of  I 
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In  a  pure  form  atrophy  is  found  in  but  few  cases.  As  a  general 
rule  it  accompanies  changes  which  exceed  the  definition  of  atrophy 
alone,  as  when,  with  quantitative  decrease,  there  is  also  a  dcix)sit  of 
pigment  as  mentioned  above  (p.  75).  Beside  pigmentation,  vacuolation, 
fission,  and  rupture  of  the  fibres  may  be  found  in  atrophied  muscles, 
and  also  an  increase  in  the  size  of  the  nuclei.  (Fig.  34.)  In  epithelial 
tissue,  as  in  liver,  pigmentation  and  atrophy  are  often  seen  together, 
and  in  bone  the  process  causes  small  round  depressions  in  the  bone 
lamellse  (Howship's  lacunse)  which  excavate  the  trabecula;  till  they  are 
broken  through.  The  same  process  occurs  in  the  w^alls  of  the 
Havei*sian  canals,  so  that  they  widen,  and  also  in  the  marrow  spaces 
of  the  spongy  bone.     (See  Chapter  XIII. ) 

These  qualitative  processes  which  in  various  tissues  accompany 
atrophy  prevent  the  fixing  of  a  sharp  limit  between  degeneration  and 
atrophy,  for  at  times  atrophic  processes  are  merely  the  repetition  of 
physiological  changes.  In  atrophy  of  bone  tlierc  is  the  same  resorp- 
tion which  occurs  during  the  period  of  growth  of  normal  osseous 
tissue.  In  other  cases  atrophy  more  nearly  approaches  metaplasia, 
as  in  the  peculiar  senile  transformation  of  fatty  marrow  to  mucoid 
tissue. 

OUier  cases  of  atrophy  are  strictly  degenerative,  although  tlie 
tissue  destruction  may  proceed  in  a  very  gradual  manner,  and  the 
products  of  decay  being  at  once  removed,  the  impression  is  given  of 
pure  quantitative  decrease.  When  a  nerve  Ls  cut  through  the  two 
portions,  peripheral  and  central,  do  not  behave  alike.  In  the 
peripheral  stump  there  is  a  rapid  fatty  degeneration  of  axis-cylinder 
ami  medullary  substance,  the  neurilemma  being  filled  with  their  remains, 
which  are  finally  taken  up  and  removed  by  granular  cells.  This  is 
termed  Wallerian  degeneration.  In  the  central  stump  tliere  is  also  a 
^Regeneration,  but  it  is  less  evident,  tlie  loss  of  fibres  is  much  smaller, 
and  accumulation  of  destroyed  tissue  is  but  temponiry,  for  it  is  nipidly 
^^rried  away.  If  the  cut  ends  do  not  unite  the  centnd  stump  Incomes 
atrophic,  its  fibres  become  more  slender  than  normal,  and  perhaps 
^'^ny  of  them  are  wholly  lost,  but  the  process  Ls  really  an  extremely 
slow  degeneration. 

^  uially,  parts  in  which  a  rapid  dcgenemtion  hius  taken  place  may 
assume  the  atrophic  appearance  when  the  degenerative  process  ceases 
and  when  no  more  products  of  tissue  destruction  remain  to  indicate 
^he  nature  of  the  lesion.  Hence  a  column  in  the  spinal  cord  in  which 
^ne  fibres  are  entirely  lost  appears,  from  the  glia  stroma  remaining, 
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an  an  example  of  gray  sclerosis,  in  wliicli  a.a  occasional  fatty  fibre 
niiiy  Htill  Hiif;ge«t  tlie  original  structure. 

IIl'ikh!  the  idea  of  atropliy  is  not  so  simple  as  the  gross  appearances 
of  ntni|)Iiie(l  organs  may  indicate,  and  it  must  not  be  understood  as 
nierv  diHTcuw'  in  volume  without  any  accompanying  qualitative  features. 

With  tli<>  loss  of  the  distinctive  parenchyma  of  an  organ  tiie  intersti- 
tiiil  tJMue  may  not  lie  docreaaed ;  in  many  cases  there  is  even  a  com- 
(HniKiitory  ii)en,>nA<>  of  the  stroma,  and  if  this  precedes  it  may  be  the 
«»ii*i>  of  the  jiarencliyiuatous  atrophy.  (See  Hj-pertrophy,  Chapter 
III.,  V.) 


•'r.r? 


bVnn  its  \"»riiiH»  ■wu'^V"  wv  uuiy  divide  ain>|>hy  jt:; 

Anil,  'ittMfAti  nffivliu)!:  iW  skin,  brain,  bcnn,  Ivwxs.  and  cartilage::^, 
and  !i|i)H<«nii^  in  llw  \tv-«i'l>  :>•  !irtt'ri.>-si-li'i\>s.is.  t"l<»<iely  related  ii» 
>.iiiii)»ftV  .»hit(»A_v.  n>  in  i>rt.'hi'\irt,  fcvi-r  wiih  IxHirhTwiwl  cataUdiimi, 
mill  follow  ill)!  ("vlwuslhwi  <rf  !i  «li>»d  fiMnt  ov  i-r-^»r\>.h»rti.*«.  Tberie  may 
:ill  Iv  .villrtl  .W/m/.ii' .>/iM|>fc*.  Uv)»i«i-  ^iriHwriK  Affrtiins  oclK  altboii|:ti 
null  ilio  .tuomit'  twnn^  hw-w-uo.!  luiiniivv  >niv]%K  »!*»  plax-s  a  part. 
(ii  ui'x-il  dimiiittliiMi  >»f  HXthiiix*  «M\  sl«»>  )»t\>.l-.j,>  ativ^jihy  .if  ttrpans, 
A>  >lj)r\»tim,  {niiwHts^  Mlwtt^Mt>««t  >\f  tt<»inv>i»>r>ni  ^n  Hironio  dis«aj«s 
at  \k»  AlimnMWir  Hwi>  U»mv  tW  tr,u  lv*l\  wns-Ni-^s.  1-\it.  and  M<x<d 
Hd  *»  W»I1  Wt«l  i>i>W<nil  i>oi>-.Miv  1  iT«;t.-^  x^-liici,  may 
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With  sclerotic  and  other  affections  of  limited  portions  of  the  vascular 
system,  scattered  areas  of  atrophy  may  appear  in  certain  organs  or 
parts  of  organs,  as  when  sunken  and  atrophic  regions  are  found  on 
the  surface  of  a  kidney  when  its  vessels  are  atheromatous,  and  in  the 
cortex  when  the  glomeruli  and  tubules  are  destroyed.  Similar  local- 
ized atrophy  occurs  in  the  brain.  A  cyanotic  atrophy  may  accompany 
chronic  passive  congestion  in  parenchymatous  organs. 

It  is  probable  that  certain  nerves  have  a  trophic  influence  uj>on 
certain  organs,  for,  with  lesions  of  the  cord  and  nerves,  atrophies  of 
the  skin  and  muscles  supplied  by  tliese  nerves  are  often  observed. 
Although  vasomotor  disorders  also  act  in  these  cases,  they  are  not  alone 
sufficient  to  cause  the  atrophy.  Among  the  neurotic  atropliies  may 
be  mentioned  unilateral  atrophy  of  the  face  with  affections  of  the 
trigeminus,  and  hemiatrophy  of  the  face  with  cerebral  lesions,  the 
latter  being  a  crossed  paralysis  and  accompanied  by  clianges  in  die 
opjKwite  limbs.  In  lepra  of  the  nerves  there  are  usually  atropliic  dis- 
orders in  the  skin,  as  loss  of  hair,  destruction  of  the  skin  about  lepra 
tubercles,  ulcers,  and  abnormal  pigmentation. 

In  bones  and  muscles  of  paralyzed  limbs,  in  amputation  stumps, 
and  in  the  muscles  of  mastication  after  loss  of  the  teeth,  there  is  a 
form  of  atrophy  from  disuse. 

Pressure  atrophy  follows  long-continued  moderate  pressure,  which 
if  stronger  might  cause  necrosis.  Examples  are  found  in  the  depres- 
sions in  the  skull  corresponding  to  the  Pacchionian  bodies,  in  the 
thinning  of  the  bones  with  hydrocephalus,  in  the  atroj)hy  produced  by 
hard  and  cystic  tumors  of  varioas  orgtms,  and  in  hydronephrosis  with 
U>ss  of  renal  tissue.  It  is  notable  that  soft  organs,  as  tlie  bniin,  are 
less  influenced  by  slight  pressure  tlian  are  denser  tissues,  perhaps 
because  they  have  more  power  of  adaptation. 

Ijastly,  certain  chemiciUs  have  the  power  of  causing  atrophic  changes 
of  some  organs,  as  seen  in  the  action  of  iodine  on  glandular  tissues. 

Within  glandular  organs  the  secreting  epithelia  may  lose  tlieir  char- 
acteristic appearance  and  become  more  like  the  cells  lining  the  ducts. 
Thus  the  cells  of  the  convoluteil  tubes  in  the  kiduev  mav  resemble 
those  of  the  straight  collecting  tubes,  and  those  of  the  liver  the  cells 
lining  the  biliary  channels.  This  change  is  interpreted  as  a  return  to 
a  less  differentiated  fonn  (Ribbert). 


6 


CHAPTER    III. 


PROGRESSIVE   PROCESSES. 


In  contrast  to  the  processes  already  described,  we  come  now  to  a 
series  in  which  the  vital  activity  of  the  body  is  actually  increased,  and 
which  we  consequently  term  progressive  disorders  of  the  cells.  The 
most  important  among  these  are  grouped  together  as  vegetative  or 
formative,  implying  an  increase  in  number  or  size  of  the  element^. 
The  original  stimulus  of  a  cell  to  produce  anodier  of  its  own  kind  we 
observe  in  the  first  cell  of  the  organism,  in  the  ovum  after  impregna- 
tion. Such  possibilities  of  increase  are  not  wholly  lost,  even  in  the 
cells  of  the  fully  develoj>ed  Ixxly,  but  slumber  in  them  to  be  awakened 
at  nee<l.  The  factors  in  such  reproduction  may  be  external  or  internal, 
and  in  the  latter  case  may  be  inherited  or  acquired.  Even  the  first 
class  of  factors  are  but  occasional  in  their  influence.  According  to  the 
ty{Xi  of  stimulus  the  new  tissue  may  be  of  various  forms,  and  its 
development  may  be  directed  by  many  influences  in  different  direc- 
tions. We  are  unable  to  separate  the  varioiLs  forms  sharj)ly  from 
each  other,  for  onlv  the  external  characteristics  mav  Ikj  oflEcred  for  our 
considenition.  Even  if  we  should  succeed  in  separating  the  various 
types  of  these  tissues,  we  may  exj)ect  that  numerous  transitions  bind 
them  all  together  as  the  links  in  a  steadily  unfolding  series,  with 
lateral  offshoots,  according  to  the  etiological  factors  involved. 

In  every  part  of  the  organism  during  the  stige  of  develoj)ment  there 
exists  the  power  to  advance  to  a  certain  size,  and,  when  this  is  attained, 
the  power  to  replace  elements  which  may  have  been  lost.  This  forma- 
tion of  new  tissue  we  recognize  as  repair,  and  it  is  generally  in  ver}' 
close  connec»tion  with  physiological  growth. 

A  s(H?ond  variety  of  tissue  irrowth  leads  to  an  increase*  in  numl)er 
and  size  of  the  parts,  with  retention  of  thr  normal  structure  of  the 
ortran,  occMirring  either  without  ])r('vioii-  dixoverable  loss  or  after 
])art  of  the  orgjui  has  disapj)ear«Ml.  Tlii-  jnoce— .  receives  the  name 
hjiprrtraplni.  In  some  casi's  it  follow-.  hri-jht^-iKMl  fimctional  activity 
of  an  orpin,  in  other  eases  the  >tinmln>  i-  -oinc  unknown  int«*rnal  cause, 
and  many  of  its  phases  have  elo>e  relation-  with  the  followinir  irroup. 
(82) 


PROGRESSIVE  PROCESSES,  83 
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In  another  class  of  cases  the  cell  g^o^vth  follows  external  influences, 
which  either  directly  excite  to  new  formation  or  cause  injuries  and 
modify  the  reparative  processes  which  then  arise.  With  tliese,  more 
or  less  definite  vascular  phenomena  are  observed.  This  variety  of 
progressive  activity  belongs  with  the  phenomena  of  inJlumituUion. 

A  fourth  group  of  new  formations  includes  processes  in  which  from 
a  single  or  many  localities,  commonly  without  apparent  causation,  a 
growth  of  young  tissue  elements  takes  place,  often  marked  by  jKjrsistent 
power  of  self-multiplication  and  corresponding  destruction  of  the 
adjacent  tissues  and  of  tlie  site  of  origin,  so  that,  as  parasites  in  tlie 
organism,  tliey  attain  a  more  or  less  circumscribed  or  diffuse  develop- 
ment. Thus  are  formed  the  true  iieoplasrwf,  tumorSy  or  new-ijroirth^. 
In  them  the  vegetative  powers  have  not  only  an  increased,  but  also  a 
metamorphosed  development. 

All  progressive  changes  are  subject  to  certain  laws,  both  physiolog- 
ical and  pathological.  Thus  the  genenil  principle  holds  that  a  tissue 
once  differentiated  never  is  transformed  into  one  of  a  different  kind ; 
epithelium  never  makes  connective  tissue,  or  vice  verna,  muscle  and 
nerve  tissue  proceed  from  tlieir  own  kind,  never  from  each  otlier. 
Among  the  derivatives  of  the  mesenchyme  only  a  few  present 
transformations,  such  as  occur  physiologically  in  the  group  of  con- 
nective tissues.  Bone  may  develop  from  connective  tissue  or  cartilage, 
and  connective  tissue  may  Ixjcome  mucous  or  fat  tissue.  Such  changes, 
affecting  chiefly  the  intercellular  substances,  are  kn()\vn  as  metaplasia. 
This  mav  occur  in  preformed  and  in  new  tissue.  In  tliis  way  fat 
tissue  and  mucoiLs  tissue  develop  physiologically,  and  fatty  marrow 
replaces  the  lymphoid  in  the  long  Ix^ncs,  and  in  old  age  mucoid  marrow 
replaces  fatty.  In  pathological  conditions  this  metiij>lsusia  occurs  as  either 
a  regressive  change,  as  in  mucous  degenenition  of  bone  and  cartilage, 
or  a  progressive  pn>cess,  especially  in  tumors.  In  epithelial  struc- 
tures metaplasia  may  transform  the  cells  from  one  kuul  to  another,  as 
cylindrical  cells  to  squamous.  Whether  tliere  is  a  true  metjiplasia  of 
cylindrical  epithelia  int^>  corneous,  or  only  a  substitution  of  one  for  the 
other,  is  much  disputed.  On  the  other  hand,  a  motiiplasia  of  epithelial 
tissue  occurs  in  repair,  as  when  lining  cells  of  gland  ducts  become 
actual  secreting  epithelia,  or  buds  from  the  bile  capillaries  become 
hepatic  cells,  while  similar  changes  are  seen  in  the  alimentary  tract. 

Pathological  growth,  like  the  normal  type,  occurs  by  karyokinesi.s, 
a  characteristic  transformation  of  the  nucleus  involving,  first,  division 
of  the  nucleus,  later  of  the  protoplasm. 
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Id  spite  of  mauy  variati<jns,  a  generally  correct  descriptio 
mtbisis  may  be  thus  epitutuizetl :  The  uucleu^)  uonsistd  uf  mnay  sub-  1 
istoBceH  (Fig.  :i()),  threads  of  Unin  in  a  network  forming  the  titroina  I 
of  the  QUcleUR.  This  reticulum  curries  a  {)eculiar  substance  which  lias  [ 
no  affinity  for  basic  stains,  and  is  hence  called  chrmiuiiin.  The  I 
chroniatiD  is  arranged  in  tlireads  or  at  the  nodes  of  the  rcticuluDi 
masses.  Between  these,  in  the  meshes,  there  is  a  nuclear  fluid,  the  J 
karyolymph.  lu  the  uucleus  there  is  also  a  rounded  iiucleoliu,  similar 
to  chromatin,  but  somewhat  <lifferent  in  staining  qualities.  A  mem> 
braue,  more  or  less  chroDiatic,  surrounds  the  whole  nucleus. 

The  quantity  and  arrangement  of  the  ohroniatin  are  not  uuiform  for 
all  cells,  and  vary  in  the  same  cell  according  to  its  age.  If  the 
chromatin  is  scanty  tlic  nucleus  appears  light,  and  the  membraue, 
nucleolus,  and  chronintiu  particles  arc  distinctly  seen.  This  appearance 
is  expressed  by  the  term  vetwular  nudcnn,  and  is  common  in  younf 
connective  tissue,  epithelial,  endothelial,  and  wandering  cells.  Other 
nuclei  in  fresh  preparations  are  very  dark,  as  in  orflinarj'  connective- 
tissue  cells,  because  the  chromatin  is  copious  or  lies  closely  packed. 

The  form  of  the  nucleus  of  tlie  leucocyte  requires  special  mention. 
Lymphocytes  have  a  single  Ini^'  nucleus,  simple  and  round,  and 
darkly  staining.  The  nmjority  of  the  lencocytes  jHissess  a  nucleus 
which  is  irrt^ular,  jiolymorphous,  more  or  less  lobulated,  and  tliese 
lobuleB  may  be  connected  witli  each  other  hy  delicate  strands  of  [>edicl& 
(Figs.  38  and  3'.).)  In  this  wuy  horsiwhoe,  clover-leaf,  and  ring- 
shaped  nuclei  may  appear,  anil  iu  many  cells  tlie  portions  of  tlie 
nucleus  are  separate,  and  the  cell  is  polynuclear.  These  cells  are  said 
to  have  fragmented  nuclei,  and  usually  they  stain  very  dark  and 
uniformly. 

Typicul  cell  division  is  called  Ictnyokinemg  or  intlirect  mito«U. 

At  first  the  polar  body,  or  ctiitrnnume,  lying  near  the  nucleus  divides 
and  tlie  two  halves  retreat  from  each  other,  connected  by  a  number  trf 
light  strands  which  make  the  (iclirorwttii-  upliitlle  which  develops  as  tlie 
halves  reach  the  opposite  p<jles  of  tlie  nucleus.  About  each  centro- 
some  there  forms  a  radiating  figure  called  the  pohir  rndlntioii  or  attrac- 
tion Hj/lifir.  During  this  change  the  chromatin  of  tlie  nucleus  increases 
and  becomes  rearranged.  A  tangled  nuiss  of  chromatin  OHXupies  the 
site  of  the  reticulum,  made  of  a  number  of  chromatin  threads,  and 
called  tlie  /ii-hnitn/  sh-lii  or  tifili-cm>:  N'ucleoius  aod  uuclear  mem- 
brane disapiHsir,  probably  forming  part  of  tlie  spireme.  The 
chromatin  thrwids  become  bent  into  loops,  which  are  then  arranged 
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PLATE  VI 


FIG.   36. 


Diagram  of  Nuclear  Structure. 


fJbromatin  red,  in  granules  and  threads,  lying  on  the  nuclear  membrane  and  the 
liuin  reticulum ;  the  latter  is  black.  In  the  middle  of  the  nucleus  a  red  round 
nucleolus.    Nuclear  fluid  unstained.     •:  800. 
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abiiiit  the  equatur  of  the  auhrDniatic  spindle,  making  the  nmnnniKr, 
t<T  piiitlier  star.  (Kij(.  37.)  These  1<hij)s  are  then  split  lenf5thwH.se,  so 
that  cawh  makes  two  more  slender  figures.  Tiie  halves  tlien  separate, 
ek'h  g-ting  toward  its  iidjaeent  pole,  augle  first.  Tiius  half  of  eaeh 
loop  is  eoDtauied  in  half  of  the  entire  figure,  and  the  entire  chronuttiii 


Five  lUgci  or  Indirect  mltoeli  In  Ihc  I 
1HH).  A.  ElegiDiitn«  mother  «Ur,  B.  T 
•lotlng  of  cenlronnies  to  ibe  inlea.  F., 
bodr.  Uid  polsr  tlCH  of  Ibe  loopi.  B.  1 
AkQ[[DmUie>lde.    (ModlBed  rmiuRAii 


fi.  W«n- 
Ifae  nchroiullc  Bplndle,  polar 
la  pietura  fiom  tbe  side.   C,  D. 


is  equally  divided  hetwecn  the  two.  The  arranfrement  abnnt  the  niid- 
plune  of  the  spindle  is  railed  the  rqunior'ial  p/filc,  the  mu\"ements  of 
tJie  end  phase  aw  called  the  luetak'i nex'tn.  The  two  liatves  separate 
fpfim  caeh  i>ther  and  form  the  <laiighter  stars,  ilifmlfm,  which  develop 
rtecondary  xkein^.  later  exhibit  nuclei  und  nucleoli  enclosed  in  meni- 
bmnes,  auil  so  :ittnin  tlie  i-estiny;  staj^e,  while  tlic  spindle  disapi)ears. 
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A.    REPARATIVE  PROCESSES. 

1.  Regeneration  and  Healing. 

The  power  of  r^eneration  which  many  lower  vertebrates  have, 
replacing  even  entire  organs,  is  lacking  in  the  higher  vertebrates  and 
man,  althongh  small  defects  in  tissue  may  be  repaired,  to  a  varj-ing 
extent  in  different  tissues.  Thus  in  epithelium  and  connective  tissue 
rt»parative  faculty  is  fairly  high,  but  in  nervous  tissue  it  is  hardly 
ohs(»rv(Hl. 

In  general  the  process  of  repair  involves  mitotic  division  of 
ccUh  t)f  (H)rresponding  tissue,  epithelium  from  epithelium,  etc. 
Often  a  largt»r  m:iss  of  young  tissue  is  formed  for  repair  than  is 
actually  niiKknl,  or  will  n^main  permanently,  as  in  the  ciise  of  large 
callus  aftiT  fnictures  of  bones,  which  disappears  when  the  bones 
Ihhhuuc  linn  enough.  Similar  t)ver-pnKluction  marks  the  early  stiiges 
of  ivjuiir  in  epithelium,  in  glands,  and  in  amnective  tissue. 

N(HH\**sarj'  iHUulitions  for  rt^pair  are  that  disturbing  influences  do  not 
interfi»rt»  in  the  pnuvss,  so  that  sufficient  nutrition  is  supplied  to  the  young 
trils,  and  that  tht*  giMieral  state  of  the  orgjmism  be  correspondingly 
gtMnl.  (\)nstitutii)nal  wciikncss  of  the  orgjuiism,  as  in  age,  diminishes 
n»iMirative  power.  As  a  matter  of  fact,  in  higher  vertebrates  repair 
(»f  lost  suKstnuiH*  aiul  closuit*  of  wouiuls  do  occur,  but  the  pnH?ess 
lH»longs  only  in  jnirt  to  i*cgeueration  and  far  more  to  repair  by  increase 
of  tht»  sup|H)iling  sti*t»nm.  It  is  the  giMienil  law  that  where  regenera- 
tive power  in  a  tissue*  does  not  suffitv  to  rt»store  a  loss  by  specific 
tissue,  an  indifT(»ivnt  inteistitial  ivjmir  iX)vers  the  defect,  just  as  in  the 
einbrvo  tlie  derivatives  of  tlie  luesenehy me  enter  the  sjxiee  between  two 
jivnninal  layeis.  In  tlie  majority  of  oi'gjins  the  replacing  material  is 
tH)nntH'tivt»  tissue,  in  tlie  ivntnd  nervous  system  it  is  glia  tissue.  In 
most  I'astvs,  thtMi,  tlu»ri»  is  the  forumtiiui  of  a  sinir  in  which  the  specific 
elenu»nts  of  the  juirt  may  U»  n^pivsiMittnl,  but  do  not  occur  in  tlie 
normal  arnmgtMuent  or  fmu*tion»  ( \»nntvtivi*-tissuo  new-growth  in 
sear  formation  is  exactly  like  the  siune  formati^m  in  repair  of  oon- 
utH'tive  tisj>iuei  ami  U^iiim  ai«  hu  aotiw  gn>wth  and  increase  of  the 
inauuvtivt^tlnrtut)  ooUn  ill  tlw  iH^itttiUirlHHHl  of  the  eilgvs  of  the  wound. 

Tho  xxm  yntt  'wnatoltv^-tiiiili  <wlb  aiv  mostly  long,  spindle- 
HlmpiHli  ^IK  ^^NM^ioil  of  their  main  axis,  or  with 

UUVD  kur  ^haiH".     Tliese  cells  are 

(Fi^  :^8  and  ;UK )    The 
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largest  resemble  epithelia  by  their  relatively  large  bodies,  and  beuce 
ure  called  epithelioid  cells. 

Beside  the  long  cells,  others  arc  found  in  gmuulatioa  tissue,  witli  a 
lai^  nucleus,  often  indented,  which  are  called  icanderiny  ceUx. 
(Fig.  .'!«.)  Their  origin  b  not  certain,  the  old  idea  being  titut  they 
came  from  the  blood,  the  present  view  being  tiiat  they  are  derived 
frr)m  the  fi\ed  connective-tissue  cells  e^|»ec  jlly  tl  at  the>  areonj,  nally 
vvanlernf,  cells  \i  1  ha\e  bee*  uie  attaci  ed  t  the  adveutta  of 
vessels  bo-called    /  «  utxifls   but  wheb  lieu  becon  e  motile  agi  i 


^^. 


OnnulaUoD  tlnue  from  the  pcTlloiieiini  of  ■  guinea-pig  after  Injection  of  lycopodlum  apores. 
S.  SfAaAie  cell.     m.  The  mme 

L  lenoocjW  with  polymorplipus  or  fragmealed  nuclei,      r.  Mononuclear  cbIIs.    R.  Gian 
t-  VoDDg  capillar;.    L.  Lfcopodti 

multiply,  and  take  part  in  forming:  y<umfi  counci-tive  liHstio.  The 
young  tissue  contains  also  a  varying  numl>er  of  fiiiiill  roiiiKl  wdls  whit^i 
are  mononucleiir  or  polynnclear  feaeoa/le«.  (Figs.  ;JJ*  and  ;J!).)  The 
firat  leucocytes  snrely  come  from  the  bhxHl,  the  ln.it  may  come  from 
neigfaboriDg  lymph  follicles  mid  lympliiulcnoid  tifwiio  in  various 
vtfpas,  others  may  be  derivative;?  of  the  advciititia  cells.  We  apjily 
flie  name  round  ce/fi  to  all  these  varieties. 

Between  the  granalation  cells  there  art^  yet  other  varieties  known  ;h 
Mcuf  edit,  leucocytes  which  include  in  their  protoplasm  small  granules 
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staiuing  deeply  with  basic  aoiline  dyes,  and  plasma  edts,  large 
lymphoid  elements  which  take  methylene  blue  especially.  Lastly  u 
cell  appears,  aud  hence  called  giant  eeU,  possessing,  as  in  marrow,  a 
very  large  single  nucleus  with  many  polymorphous  subdivisions,  often 
found  in  thin  sections  and  giving  the  impression  of  a  pol^niuclear 
cell,  or  actually  containing  as  many  as  one  hundred  nuclei,  ofteu  di^ 
posed  about  the  margin  of  the  cell.  (Figs.  38  and  10,  r.)  In 
pathological  conditions  giant  cells  appear  where  foreign  bodies  occur, 
or  where  there  is  active  resorption  of  tissue,  and  they  may  be  provided 
with  many  branching  processes. 


y :'    i    "''''^i^\^£f^id 


iK     ,  >.'«'''.■,       bite-    <^ 

Older  stage  of  grHnnlatlon  tissue  a  Limi  I  ni  I  icLli  b  c  GroDUliUon  cells  counseled  by 
procenet,  nitb  gnmad  sulntaiice  between  wblch  Iiai  become  granular  bjr  budenlng  d  Fibrea 
IbrmiDg  near  spindle  cells  <  Fibrous  llesiie  /  Inflltraliug  round  Mils  wltb  polymorphoDt 
nuclei    a  f  Vessels,    x  sso 

The  esseutiil  elemeuto  of  fining  eonnepfn o  tnsue  are  the  round, 
spindle,  or  stellite  cells  mentionetl,  and  because  thev  form  tlie  new 
ti**iie  the\  are  called  jiiii  M<u<ii  In  j>ro|»erh  prepared  sections  the 
mitotit  h^ires  demouatrate  the  li\tK  multi]»li«ition  in  winch  tlie\  an, 
tiijrwl  tor  this  an  incrciisc^I  -.upph  of  l)l<)od  must  be  fumHluHi, 
mill  till-  \  i-t ularizntiou  of  the  tis'-iu  niij  pmtLt-d  from  the  immediate 
iKiuhlmiluHKl  Vdjaceut  t-ipill  irit-  form  biuK  which  push  tlieir  «a\ 
lHt\Mtii  tlic  \oiuig  cdl-i  (Figs  }8  iihI  41)  it  hr-t  in  the  form  of  solid 
pi  ijntious  fmiii   tin   LudothLliiim,   which   then   booome  hollow   with 
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independent  nuclei.  These  come  from  the  nuclei  of  the  budding  por- 
tions, or  ehe  a  multiplying  cell  divides  into  two  in  such  a  way  that 
between  two  young  cells  there  is  a  space  connected  with  the  lumeu  of 
the  capillary,'  which  then  joins  such  a  vessel.  From  tlic  young  capil- 
iariea  the  arteries  and  veins  develop  by  the  formation  of  muscle  libres 
and  elastic  elements  in  the  capillary  walls,  sprouting  from  older  vessels. 
As  the  capilbtrj'  buds  join,  develop  a  lumen,  and  joui  with  blood- 
carr\-ing  vesseb,  the  circulation  l*  established  througli  tJieni,  and  tlie 
new  tissue  has  a  system  of  young  and  delicately  walled  capillaries. 


FiQ.  «.— FibrlUftry  coanaetlTfl  lluue  witta  oelli  nud  Obns.  Tbe  Blogle  flbrlllie  are  nen  irtih 
qiacei  between  Uie  bundle*.    (After  Letdiq.    Hlalolocr*} 

Fi8.  41.— FormUon  of  eapIlluT  »e«li.  o-o,.  o^  Budi,  ftft,.  Budi  Joining,  (c,.  CompleW 
jouDinrUUTT.    X  320.    (Aflet  Aknoui.    Vlichow't  ArclitT,  Buid  nil.  and  IIt.} 


Such  young  and  vascularized  couuective  ti-s-auo  i,-;  ralloil  tjrami/ation 
tii^ite.  At  first  its  structure  in  not  fibrou:*,  but  iit  la.-^t  fibres  form, 
either  by  change  of  cell  bodies  into  fibres  while  a  iM>rtiiiu  still  remains 
prr>(nplasmic,  or  by  the  extrusion  from  tlio  celLs  of  !i  li>ini(>gciu>ous  sul>- 
stauoe  which  differentiates  into  fibrillie.  It  U  nut  ('citjiiu  which  is  the 
rijthtvicw;  perhaps  both  methods  are  fullnwccl.  The  Bbrilla;  fonii 
the  chief  mass  of  the  connective  fibres,  but  scmic  of  them  beomiu' 
ela.i=tic  libres.      With  tiie  increase  of  the  fibres  simic  of  tiie  cells  disup- 


^ 
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pear  altogether,  others  rcmaii]  lying  ou  tlie  fibres  as  flat,  fixed  connec- 
tive-tissue cflla.     Then  tlicv  a{>[>ear  as  ^mall  epindle  or  linear  figures 
|>arallel  with  tlie  long  axis  of  tlie  fibre,  their  protoplasm  so  reduced, 
that  but  a   minute  remnant  can  be  seen  at  the  i>oles  of  tlie  nuch 
Some  others  |»ersist  as  stellate  cells  or  homogeneous  and  flattened  cell 
both  witli  reduced  protoplasm. 

In  ordiuary  connective  tissue  the  fibres  are  arranged  as  thick  and 
interwoven  bundles,  with  a  system  of  spaces  between  iu  whicJi  the 
tissue  fluids  circulate  and  which  are  tlie  beginnings  of  the  lymph 
system.  In  these  spaces  there  are  found  iu  small  number  both 
lymphoid  and  mast  cells.  Cicatricial  tissue  formed  as  described  under- 
goes a  contraction  of  Its  young  fibres,  so  that  it^  bulk  is  often  much 
reduced,  and  in  time  there  is  a  partial,  regressive  diminution  of  the 
vascular  network. 

The  best  conditions  for  regeneration  are  given  when  single  cells  or 
groups  of  cells  are  lost  without  injury  to  the  other  structures.  This 
may  be  called  physiological  regeneration — I.  e.,  tlie  restoration  of  cells 
lost  under  physiological  influences.  Thus  there  is  a  continual  new- 
growth  of  investing  cells  of  skin  and  mucous  surfaces  and  also  of  hi 
and  nails.  Similar  obser\'ations  may  be  made  on  the  I<icberkiihu 
follicles  of  the  intestines,  sebaceous  glands,  and  tlie  functionating 
breast,  in  all  of  which  the  secretion  implies  piirtial  destruction  of  tlie 
cells.  There  is  a  continuous  loss  and  regeneration  of  blood  cells, 
the  life  of  a  red  cell  is  brief,  and  hence  the  need  of  new  supplies,  whi 
are  furnished,  at  least  in  the  adult,  solely  from  the  txjue  marrow. 
The  white  cells  are  lost  by  exit  upon  mucous  surfares  aud  are  renewed 
in  the  germinal  cttntres  of  lymph  nodes,  the  follicles  of  the  spleen  aud 
intestine,  and  the  marrow.  Somewhat  similar  is  the  formation  of 
8|H'rmutozoH  in  the  testis  from  spermatoblasts,  and  tlie  n^neration  of 

itlieliiun  in  the  uterus  after  menstruation  mid  pregnancy. 

Patliologiwd  losses  where  tlie  entire  stnicture  of  the  part  is  not  lost 
are  also  easily  rejiaired,  e,specially  if  the  cooiiective-tissue  stroma  is  not 
severely  injured,  and  tlius  relatively  large  defects  in  t^rtain  oi^us 
may  be  repaired.  After  catarrhal  inflammation  of  mucous  membranes 
Tv^e  see  a  rapid  regeneration  of  tlie  opitlieliiim,  aud  observation  aud 
experiment  prove  that  iu  the  kidney  a  complete  regeneration  of  the 
«pitlielia  is  also  possible  if  the  loss  is  not  too  great.  In  the  liver  tlie 
poesibilities  are  even  more  favorable,  for  new  liver  cells  may  Ik;  made 
from  bile  capillaries,  buds  forming  which  make  close  connectittns  with 
tlie  remaining  liver  tissue,  and  even  bec"inn'  tniiisformed  into  hepatic 
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celK  Id  a  similar  mnmicr  in  the  nlimeoun  caoal  tibular  glnmb 
de\elop  from  remoaQts  of  former  >Defl  ir  from  the  epithelial  cells  of 
lie  ducts  In  atnated  muscle  a  renewal  of  the  tibres  mav  occur, 
art   after   uaxv   d^eDcmtioa    with    loss  of    siti);le    fibres     and  al!«> 


f  )    »hO  Tar  -^   ^     8-*    S8  «     if       S^  W  ' 
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after  the  trophic  disorders  which  follow  section  iif  iicripheral  iier\-es. 
(See  Chapter  XII.)  The  raiiscile  fomis  fnim  larjp;  cellular  Uidies 
which  ffTfiw,  divide  bv  mitosis,  aud  siimmiKl  themselves  with  nmi-h 
(initoplasm,  then  fuse  to  granular  plates,  and  differentiate  by  taking: 
oil  erosG  and  longitudinal  striation.     Smixitli  iniLscle  cells  multiply  hy 
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ordinary  mitosis.  In  the  nerv^ous  system  when  tlie  vessels  and  the 
stroma  are  not  much  affected,  regeneration  of  nerve  fibres  and  their 
function  may  occur.      The  peripheral  nerves  will  be  treated  later. 

Wounds  in  which  tlie  tissues  have  been  divided  by  a  clean  stab  or 
cut,  without  bruising  or  other  change  in  the  edges,  heal  like  losses  of 
simple  cell  complexes,  especially  if  immediately  closed  by  suture.  In 
the  absence  of  infection  healing  proceeds  without  complications,  and  is 
called  primary  uniony  or  first  intention.  Thus  in  the  skin  freshly 
sutured  uninfected  incisions  show  adhesion  of  the  edges,  the  adjacent 
fibrillary  tissue  loses  its  fibrous  structure,  swells,  and  becomes  more 
gelatinous,  and  any  blood  or  exudate  present  aids  in  the  adhesion. 
From  connective  and  endothelial  cells  of  the  margins  a  narrow  line  of 
granulation  tissue  forms  and  at  last  a  linear  scar,  while  lost  epithelium 
is  restored  from  adjaxjent  cells.  Incised  wounds  of  mucous  membranes 
and  glands  heal  similarly,  and  the  cicatrix  may  show  the  glands 
grooving  through  it.  The  central  nervous  organs  show  slight  variations 
from  this  process,  since  incised  wounds  cause  traumatic  degeneration 
about  them.  (See  Chapter  XII.)  In  the  peripheral  nerves,  as  men- 
tioned above,  a  complete  power  of  regeneration  exists,  the  peripheral 
end  being  destroyed  after  section,  while  numerous  axis-cylinders 
grow  from  the  central  stiunp  into  the  peripheral,  unless  the  parts  are 
too  widely  separated  or  a  tough  connective-tissue  scar  forms  between. 
(See  Chapter  XII.) 

In  muscle  the  conditions  are  less  favorable.  Immediate  reunion  of 
muscle  demands  approximation,  which  is  difficult  to  secure  on  account 
of  the  retraction ;  hence  there  forms  a  narrow  scar,  which  is  equiva- 
lent to  a  new  tendinous  gr()\\i:h  of  pathological  origin,  but  does  not 
hinder  the  fimction.  Cut  tendons  reunite,  after  careful  fastening  of 
the  ends,  by  a  connective-tissue  scar,  and  even  long  spaces  may  be 
filled  by  such  fibrous  cords.  Cartilage  heals  by  connective  tissue 
which  later  may  contain  cartilage.  Healing  in  bone  is  discussed  in 
Chapter  XIII.,  A. 

When  the  loss  of  substance  is  too  large  for  simple  scar  formation 
tlic  defect  is  closed  by  new  connective  tissue,  of  an  extent  correspond- 
iu<r  to  the  wound.  Few  tissues  have  marked  regenerative  power  of 
tlioir  own.  Where  a  wound  is  not  healed  by  immediate  junction  of 
the  edges,  but  by  a  large  amount  of  young  connective  tissue,  it  is 
callcHl  fuiion  hy  second  intention,  or  Hccondarjf  union.  The  regenemtion 
is  tluui  imperfect,  for  the  original  tissue  may  not  be  restored. 

With  large  and  gaping  wounds,  granulation  tissue  I'cpairs  the  defect, 
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starting  at  the  bottom  aod  sides  of  the  injured  portion.  From  about 
tlie  third  day  tliere  are  visible  fine,  red,  projecting  granulations,  which 
bleetl  eaiiily,  and  as  these  granulations  gradually  fill  the  wound  space 
there  is  a  contemporary  restoration  of  the  int^umcut  between  the  scab 
awl  the  granulating  surface,  which  pushes  the  former  off  and  at  last 
covers  in  the  new  tissue.  As  long  as  the  epithelial  covering  is  not 
complete  it  is  possible  for  the  superficial  epithelium  to  take  on  an 
abnormal  and  excessive  gro^vth,  in  the  form  of  pt^  and  nests  which 
reiieh  4I0WD  into  the  young  connective  tissue  for  a  short  distance. 
This  is  called  atypical  epitlielial  proliferation,  and  its  differentiation 


from  carcinoma  is  given  in  Chapter  III.,  E.  Fig.  4;J  presents  such  a 
voiv.  From  sebaceous  glands  an  analt^nis  overjjntwth  may  occur  and 
result  in  ah'pical  gland  proliferation  in  the  sjiacos  of  the  young  tissue. 
Before  the  time  of  antisepsis,  healing  of  wounds  Wiis  accompanied 
by  pnifuse  suppuration,  but  the  inflammatory  symptoms  are  rcdnced 
to  n  miuimiim  since  exclusion  of  infectious  agents  has  Ir-cu  practise*!. 
Still,  at  times,  there  are  slight  flegrees  of  this  feature  in  healing  of 
wiiuutln,  which  may  be  referred  to  the  irrit;uit  aoti<in  of  the  antiseptic 
fluids  used  or  to  other  unavoidable  extenml  influiiKes,  and  it  is  worthv 
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of  note  that  wounds  heal  more  favorably  with  aseptic  treatment  than 
with  antiseptic.  In  sharp  contrast  with  the  union  by  first  intention, 
free  from  all  symptoms  of  irritation,  the  wound  secretes  a  reddish, 
serous,  or  seropurulent  fluid  in  slight  amount  and  without  danger  for 
the  organism. 

When  injury  has  been  attended  with  bruising  of  tlie  edges  of  the 
wound,  or  other  causes  of  necrosis  enter,  there  is  a  profuse  emigration 
of  white  cells  and  a  demarcation  of  the  dead  tissue  from  the  living. 
As  the  dead  tissue  sloughs  off  the  wound  cleanses  itself.  The  strong 
irritation  which  accompanies  union  by  second  intention  is  evident  in 
the  excessive  granulation  and  delayed  formation  of  fibrous  tissue,  a 
•condition  called  proud  Jleah,  or  caro  luxuriant. 

With  the  completion  of  the  epithelial  covering  the  granulating  pro- 
<jess  rciiches  its  end,  and  its  transformation  into  fibrous  tissue  is  finished. 
Then  occurs  a  strong  contraction  of  the  cicatrix,  with  decrease  in  its 
size  and  increase  in  its  density.  This  8c<ir  is  not  wholly  like  the 
original  tissue ;  the  epithelial  iiivastment  is  reproduced,  but  sweat  and 
sebaceous  glands  and  hair  follicles  are  replaced  only  when  |>ortions  of 
these  structures  remain.  Elastic  fibres  form  later,  lymph  vessels 
are  imperfect  or  lacking,  the  numerous  vessels  are  slowly  reduce<l  in 
number,  nerves  are  not  found,  and  the  papillse  are  rudimentarj'. 
Hence  the  surface  of  the  scar  is  smooth,  glistening,  and  tense,  and  of 
a  pale  color ;  the  new  fibres  of  connective  tissue  are  tightly  woven, 
ineliistic,  and  of  dense-white  chametor. 

In  a  similar  manner  defects  of  the  mucous  membranes  are  healed, 
with  regenerated  investing  epithelium,  scar  formation,  and  new-gro^vi;h 
of  glands  into  the  cicatricial  tissue  from  remnants  in  the  edges  of  the 
wound.  Later  contraction  of  the  scar  disposes  the  mucosa  in  folds 
which  radiate  from  the  site  of  injur}'.  If  the  cicatrix  reaches  into  the 
decider  parts,  marked  changes  of  form  may  follow  its  contraction,  as 
stenosis  of  hollow  organs.  ITlceniting  surfaces  in  mucous  membranes 
are  partly  reduced  in  size  by  the  lapping  over  of  the  edges. 

Since  in  all  tissues  where  the  wound  is  at  once  united  there  is  a 
small  s(»ar,  it  follows  that  there  will  be  larger  scars,  with  large  defects 
in  muscle,  cartilage,  and  other  tissues.  In  the  large  glands  a  marked 
pn>lif(M*jiti()n  of  glandidar  structures  may  occur  into  the  young  connec- 
tive tissne  and  persist  in  the  scar,  the  different  orgjms  varying  some- 
what in  this  resp(»ct,  but  restoration  of  specific  functionating  tissue  may 
hardly  he  said  to  occur.  The  testis  and  ovary  are  peculiarly  lacking  in 
reg(»nerative  power.      In  lymph  nodes  and  bones  (see  Chapter  VIII.) 
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there  may  be  remarkable  regeneratioD,  Id  tlie  central  ner\'ous  organs 
small  defects  may  be  repaired  by  glia  tissue,  the  larger  either  by  con- 
nective tissue  or  by  the  formation  of  cysts.      (See  Chapter  XII.) 

2.  Transplantation. 

The  experience  tliat  small  pieces  of  tissue  retain  their  vitality  for  a 
time  outside  of  the  body  has  been  used  to  aid  in  the  repair  of  wounds, 
and  this  practice  is  called  transplantation.  Such  transplanted  frag- 
ments become  part  of  the  site  to  which  they  are  removed,  in  favorable 
cuxjumstances,  and  materially  aid  in  covering  granulating  wounds. 
The  best  results  are  obtained  when  a  piece  of  integument,  still  held  by 
a  pedicle,  is  turned  and  fastened  to  another  portion,  as  in  rhinoplasty. 
Tlie  portion  so  used  is  not  wholly  severed  from  its  source  of  nutrition 
until  firmly  gro^vn  hi  the  new  place.  Small  bits  of  epidermis  vnih 
or  without  attached  connec^tive  tissue,  or  a  siLspension  of  cpitliclial 
cells  in  fluid,  have  been  used,  and  in  certain  cases  favonible  results 
have  been  secured,  the  cells  multiplyinjr,  though  the  connective-tissue 
portions  are  lost.  Transplantation  of  bone  has  Ix^eu  tried  for  the 
repair  of  defects  in  osseoas  tissue,  and,  though  the  bone  is  destroyed 
after  a  time,  the  accompanying  periosteum  and  marrow  are  the  starting 
points  for  new  osteoid  tissue. 

Implantation  of  portions  of  organs  in  the  subcutaneous  tissues,  in 
other  organs,  or  in  serous  cavities,  has  been  often  tried  experimentidly, 
and  the  foreign  tissues  may  heal  and  persist  for  a  time  where  planted, 
but  after  a  longer  or  shorter  period  they  disiippear.  Only  when  a 
transplanted  part  can  retain  its  function  does  it  remain.  Thus  ovaries 
implanted  upon  the  peritoneum  of  the  guinea-pig  produce  matured 
ova,  and  after  removal  of  the  thyroid  a  substitute  by  implantation  of 
a  portion  of  that  gland  in  the  peritoneum  prevents  the  development  of 
the  tetany  otherwise  commonly  seen.      (See  Chapter  VI.) 

In  the  subcutaneous  tissue,  transplanted  bits  of  epidermis  with 
fragments  of  connective  tissue  may  develop  epithelial  cysts,  by  gr()>\i:h 
of  the  cells  in  the  cavity  in  which  the  new  tissue  lies. 

A  necessary  condition  for  transplantation  is  that  tlio  tissue  shall  be 
living;  but  many  elements,  as  skin  and  ci>rnca,  may  retain  the  j)ower 
<rf  growth  in  the  new  site  even  for  weeks  after  renicjval  from  the 
w%inal  organism,  and  be  transplanted  with  suc(»ess  if  extremes  of 
^i^peratore,  suppuration,  etc.,  be  avoided.  Traiisplantaition  from 
<*w.parfc  of  an  individual  to  another  part  is  most  successful,  to  another 
« Ike  aaoie  species  less  so,  to  a  foreign  s{>ecies  least.      In  the  case  of 
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liiwer  iminmls  repciionitioii  iiml  tnuisjiLiiitjitiuii  art;  far  more  sucws^ful  I 
limn  iitiioii;;  liif;l»'r  .-jiirics, 

:i.  Inclusion  of  Foreign  Bodies  with  Healing.     Organization  and 
Resorption.     Cyst  Formation. 

Tlif  stiKK'tli  luitliii^  of  a  fi-i'slilv  tfutunil  uiiinf«.'t*:(i  wuuiid  pnive 
tliut  iln'  ImkIv  iiiiH  the  ]wiw(fr  to  rtiiiiitc  st-jMiratt^i  pikrls,  without  further  J 
(■oiii[)ti»itiuD,  by  meuns  of  cell  );rn)Wtli.      Muderu  aseptic  siirgerj'  has  I 
d(^iuonstnitO(l  Unit  unirritntiiig  sulifitaucen  may  be  included  in  a  hetiling^  1 
wiiuikI  without  iuRaimimlurt'  reiK'tion  if  tliexe  be  no  infectious;  material  T 
iiarriod  in  witli  tliern.      AUiut  tJic  jorrit/n  Ovtfi/  there  is  a  pniliferation  . 
of  nonnwiive  tiwiif,  and  since  the  space  they  oeenpy  cannot  be  takt^u 
by  it,  they  arc  simply  em^psnlated.      Nwdles,  pieces  of  in.strumenti>, 
b!t<i  nf  gUwtf,  1inllet«,  etc.,  may  ihn?  I>e  enclosed  in  the  tissues  witboat 
any  wtlier  dumiip>  than  wm-  pr<Hluced  by  their  entrance  by  injury  lo 
tissue  clcnienti*,  cir  tluni  by  tlie  mech»niL-al  pressure  and  stimuUtiun  to 
pnittth.      If  the  fnrt'ijtu  b<xiy  is  ]M)rons,  as  a  piece  of  aseptic  sponge 
or  |iirh.  the  icrnxK-vtes  wander  iiitu  its  spai-es,   dieii  ameboid  young 
ctinuective- tissue  wlls  jnin  tliese,  and  fibriU  arc  forme*!  in  it  (ji.  H"). 
Wliere  there  is  a  continnal  supply  of  sniall  particles,  as  dust  of  \-ariiiU8 
kindis  Uic  tissue  ntu-ts  by  cluxinii-  pn^n««ivc  iufiammation. 

Many  ctMicn'litin!'  act  ns  foreijm  Uxlies,  nsnally  made  by  prvcipita- 
tiou  of  innlerial  from  the  nrfpini>iu.  I.ime  mlcnli,  biliary  and  urinary 
prccipitaU^  uuiy  net  thus  if  dejHtsiled  iu  tissue.  With  amtinuoua 
pnn^fss*^  iif  tilts  kind  the  tissue  may  troct  as  to  dust  (sirticles,  with 
rhronic  indunition  its  llic  rvsult  (p.  ti7).  Ki-kiicd  to  these  are  the 
con»cctlvi--i issue  nuetious  oluK-rvwl  aUxit  fiw-i  of  chronic  suppnratioii, 
InU-rpuItwis  ol*'-,  whioli  cncio«'  mid  limit  the  advnnce  (rf  such  lesions. 
(l*art   II.,  KuiUrteritis  ijiliterans, ) 

When  [lortitms  ut  tisMii>  nwniM'  fn«u  luiy  raiisr.  or  ilensi-  extIB^'a»- 
euhir  or  Inlmvuwulnr  [innlucis  have  Iteen  fonn.Ml.  ihest-  art  like  furvign 
ImmIics  mid  are  ([twlimlly  rlinuiMliil  and  tvplaix-^l  by  wunwlJve  tiarne. 
This  pmowt  iiK'lmles  rranrfilittu  ami  tvymtimliim.  The  pnKvdnre  in? 
Uiii  ^>Ul■h•<d  u{Niu  in  s|wAkiH);  of  ihr  otviinixalion  V  ihn>mbi.  emboli, 
aiMl  infsin'tt.  rr>«>ri>t»on  "t  i*HM..ii.'  wll*.  witli  woowls  h«twirH»«(tee, 


iwd  M'fti-uhi^     t' 
id  tlic  ^l«aituii'' 


.   i>'»io\-al  of  altcreil  i>-ll-  ..r  exudates 

>ti\t>  tifieeac.      TV  Tanic  is  tror  of 

■  -.iiliiu  \<t  the  irritsiii'ti,  r..r  they  lie 

i>rul        Ilie  Sp«4  )«<>|)  l"  tMlLiLral  o^gcstioQ 

ti  tt«iu4Hbtk<«i  «f  dipht  .W"-*- :  but  there 
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Granulating  Tissue  from  a  Case  of  FIbtous  Pericardiils 
tr,A' Onnulation  oellp.    r.  Lympbocsta.   p.  Folyuudeiir  leucncytea.   (.  Intercellular  nibelar 
C.  BtcwdTesra).    H.  Hynllne  llbrln.     ■•.  B». 
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PLATE  VIII. 


Old  Focus  of  Softening  fWim  the  Cord,  pertly  Cicatnzed. 
H«i-e   and  thera    ar«    areas   with   granular  bodies   and 
detritus;     ets«whttr«    fibrous    tissue    ^wUh    spindle-shaped 
nuclei ;     above,  lo  the  lell,  two  vessels  with  thick  hyaline 
walls,      \  25a 
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i.s  als50  a  condition  which  is  niainlv  inflammaton'  that  leads  to  the 
healing  of  the  part,  and  is  also  to  be  explained  by  the  qualities  of  the 
substance  to  be  absorbed.  All  dead  tissues  have  a  cheinotadic  influence, 
that  is,  they  attract  white  cells,  and  in  a  short  time  the  part  may  be 
richly  provided  with  leucocTtes  which  have  wandered  into  it.  These 
are  the  first  contnictile  cells  which  one  finds  in  the  dead  tissue,  and 
they  display  pliagocytic  activity.  All  varieties  of  the  products  of 
tissue  destruction  may  be  taken  up  by  these  cells,  and  hence,  according 
to  the  nature  of  the  focus,  we  find  them  enclosing  fat,  pigment, 
medullar}'  substance,  albumin  granules,  and  red  cells.  Thus  gnuiular 
fatty  lx)dies,  pigmented  cells,  and  other  varieties  are  found.  The 
granular  IxKlies  are  almost  constant,*  and  often  countless,  and  appear 
as  large,  cloudy,  grayish  eh^ments  which  with  high.  j)owers  are  seen 
to  contain  fat  in  granules  and  droplets. 

Frequently  the  fat  is  so  excessive  that  the  cells  break  up  and  add 
tliemselves  to  the  necrotic  elements.  Pigment  may  also  cause  the 
death  of  the  cells  cuirrying  it.  As  a  rule*,  there  is  a  steady  decrease  in 
the  dead  elements,  which  are  carried  away  by  the  leucK>cytes  and 
absorl^. 

In  the  neigh lK)rhood  there  has  developed  a  proliferation  of  connec- 
tive tissue,  and  another  variety  of  amel)oid  cells  enters  the  focus. 
These  are  the  wandering  cells  with  large  nuclei  and  the  fibroblasts, 
and  from  them  a  granulation  tissue  develops  which  ends,  as  usual,  in 
scar  formation.      New  vessels  also  enter  the  part  early  in  the  process. 

Wherever  resoqition  of  deiid  or  foreign  masses  occui's,  many  large 
giant  cells  may  be  found  clinging  to  the  surface  of  the  foreign  lK)dy 
or  gradually  dissolving  it.  A'^erj'  small  materials  of  this  sort,  as  bac- 
teria and  dust,  may  enter  tlie  gi:mt  cell,  and  then  the  nuclei  of  the 
giant  cell  are  apt  to  assume  a  j)osition  along  its  margin.  These  giant 
cells  are  derived  from  the  fixed  connective- tissue  cells,  formed  in  gn^at 
part  by  multiplication  of  the  nuclei  without  division  of  the  protoplasm, 
or  in  other  cases  bv  fusion  of  smaller  cells. 

The  progressive  formation  of  fibrous  tissue  gradually  supplies  the 
place  of  the  absorbed  material.  Hence  there  is  strictly  not  so  much 
an  organization  as  a  substitution  of  a  dead  material  by  a  tissue  which 
has  a  vascular  supply  and  c^ui  continue  its  existence,  having  all  the 
characters  of  young  count  ctive  tissue  and  later  undergoing  shrink- 
age like  a  scar.  Thus  there  is  found  a  dense,  fibrous,  grayish-white 
arwi  on  the  surface  of  the  organ  with  i^erhaps  marked  depression 
in  it. 
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Witli  brgf  iiuii«e»  or  imperfect  power  of  resorptiou  the  dead 
mat'.Tiiil  niiiv  rtinaiD  a  long  while,  anil  in  tite  gnuiiilar  detritus  fat 
ut^Jleii  and  eniHiak  nf  tyroein  and  cholesterin  often  form.  By  loss  of 
ViutL-r  and  Mjodennntion  the  mat<e  may  bt<x)me  dry  and  caeenu^,  or  lime 
«ullA  may  infiltrate  the  i-Irand»(  of  Minneetive  tissue  in  and  about  it. 
S|>et-ial  conditiuno  may  lead  to  liquefai-tion  of  the  part,  with  mcrea!>«d 
&tc!lity  (rf  nvorjxion,  and  when  such  a  fluid  ma^  'is  cncapsulatixl  tlie 
grarlual  removul  vf  it8  turhiti  coutpnte  may  h^vi:  a  c^.st  vith  olear  fluid 
Hiiil^-ut!'.  ^^'itll  extmvaisatioDS  uf  bluod,  when  tlie  cells  and  their 
pigment  are  not  removed,  the  coloring  matter  undergoes  the  changt's 
mciitioDi-d  alnive  (ji.  74),  and  gives  the  scar  a  more  or  less  intense 
hrown  tint;  eywti!  formed  as  above  may  also  contain  brown  fluid  with 
pigmentation  of  Uie  tturrounding  part^. 

The  entrance  of  ameboid  leucocytes  into  the  part  is  not  altt^ther 
the  rcwult  (if  cheuiotaxii^,  for  porous  substances  which  may  l»e  assumed 
not  to  Ik-  irritating  are  jeuetrated  by  leucocj-tes,  and  small  amounts 
of  nou-irritant  duft  are  taken  up  by  phagocytes  and  the  lymph  stream 
and  iMrried  away.  The  power  of  resorption  belongs  to  the  organism 
and  nuiy  be  stimulated  by  foreign  substances,  but  hardly  caused  by 
tlieni. 

All  tlie  proc«p<sei4  descrihed  eo  far  have  thif<  in  common,  that  they 
tend  toward  healing,  and  that  they  do  not  tranii^;ress  the  limits  of 
rewprption  re<iuiMite  for  the  removal  of  dead  material  or  restoration  of 
defectf,  Hciiee  they  may  be  regarded  as  port  of  the  reparative 
prtK-CfW.  On  the  other  hand,  we  niay  often  find,  as  in  wound-healing, 
mivore  c«mpli«itions,  irritative  in  nature,  which  we  term  iofiamma- 
liTrj',  Hiii'Ji  an  the  pnifuse  emigration  of  white  cells,  with  hyjwremia 
and  Iran su<hitif III.  Since  these  phenomena  dfi  not  include  the  preven- 
tiou  of  ht'iiling,  in  some  (awes  even  assist  it,  their  proper  relation  is 
forniiiliiled  as  n-parative  processes uriiinipiinied  with  slight  inflammatory 
,Miiip!initioiis. 

B.  HTPEETROPHT. 

When  H  tissue  cxeeeds  its  nornud  dimenaions  it  is  satd  to  be  hyper- 
h>fft^lfit.  The  extra  growth  may  affect  single  tissues  or  entire  organs, 
Httd  III  the  hitter  ease  it  is  understoixl  that  the  specific  cells  of  the  part 
WV  (uoittihiHl.  If  the  enlargement  depends  ujion  other  than  the  specific 
wtK  ""   "u   'imnective-tisstie  increase,   or  fat,   it   is  adled   false  or 


».»,,,i,j. 


An  example  "f  the  latter  occurs  when  muscular 
e  size  from  excessive  development  of  the  iuterstitiat 
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Red  SoRening  wiih  Capillary  Apoplexies. 
From   the   neighborhood  or  a  traumaiic  hemorrhage  of 
ihe  cord.      Numerous  red  cells  (green)  Free  in  the  tissue  or 
enclosed    in   (redl    wandering   cells,   and    in    the    distended 
lymph  sheaths  of  the  vessels.     «  2S0. 
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fat.  When  die  extra  size  is  due  to  increase  in  the  volume  of  single  cells 
or  other  elements,  it  is  a  hypertrophy  in  the  limited  sense  of  the  won!. 
When  there  is  a  numerical  increase  of  these  elements  it  is  termed 
hyperplasia.     The  distinction  cannot  alwayti  be  made  in  practice. 

Like  other  pathological  conditions,  hypertrophy  is  not  essentially 
foreign  to  the  physiological  standard,  for  many  of  its  forms  are 
obser\'^ed  normally,  as  when  die  uterus  hypertrophies  during  preg- 
nancy, its  fibres  increasing  fivefold  in  breaddi  and  from  seven  to 
eleven  times  in  length. 

Many  forms  of  hypertrophy  succeed  loss  of  tissue,  and  may  be  con- 
sidered as  reparative  processes,  for,  though  regeneration  is  but  partial, 
there  is  a  functional  recovery.  The  elementw  remaining  either  increase 
in  size  or  multiply  in  number,  as  when  a  large  portion  of  the  liver  is 
destroyed  and  hypertrophy  of  the  rest  makes  good  the  loss.  In  the 
rabbit  four-fifths  of  the  entire  organ  may  be  removed  without  perma- 
nent injury,  the  residue  growing  to  nesirly  the  original  dimensions. 
The  same  thing  in  less  degree  may  be  observed  in  the  kidney  and 
thyroid.  Such  a  compensatory  hypertrophy  may  almost  completely 
replace  the  lost  tissue. 

Where  one  of  a  pair  of  orgjins  suffers  in  size  or  function,  the  other 
undergoes  comjwnsatory  hypertrophy,  and  this  may  be  partly  a 
work  hypertrophy  from  increased  fimcjtion  as  in  the  kidney,  for 
aplasia  or  loss  of  one  kichiey  nuiy  be  replaced  by  the  other.  I»S8 
of  one  testis  or  breast  in  the  young  may  ho,  compensjitinl  by  the 
other,  and  the  same  rule  nuiy  be  shown  experimentally  in  animals. 
Organs  with  similar  functions  may  also  tiike  up  the  work  of  each 
other,  and  thus  removal  of  the  spleen  may  be  followe<l  by  compen- 
sator}' hypertrophy  of  the  marrow  and  lymphatic  tissues. 

Compensatory  or  functional  hypertrophy  may  oc^cuir  in  organs  apart 
fi-oni  any  loss  of  tissue,  when  the  physiologically  functionating  mass  is 
Relatively  too  small  for  tlie  increase<l  demand  made  upon  it,  and  this 
form  is  the  true  hypertrophy  of  work  or  activity.  Many  such  eiuses 
Ix-'long  to  physiology,  as  the  increiuse  in  size  of  much  exercised  miLscles. 
In  pathological  Ciuses  hypertrophy  from  work  is  typically  seen  in  the 
hciirt.  When  the  aortic  ostium  is  too  narrow  from  fusion  of  its  cusj)s, 
the  usual  work  of  the  hcjirt  drives  t(X)  little  blood  into  the  aortti  and  to 
the  organs.  In  favomble  conditions  there  is  a  coni[)ensatory  hyjjer- 
trophy  of  the  ventricular  muscle,  its  fibres  increasing  in  size  and  prob- 
ably also  in  number,  so  that  more  bl(K)d  is  forced  through  the  stenos<'d 
orifice.     The  weight  of  the  hcjirt  may  reach  oOO  to  1000  grammes, 
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au<l  die  atiriule  imty  share  in  thv  iucreose.     According  tu  tlie  valv 
affected  tbe  hypertrophy  appears  in  tlic  <»rrus]iuiKiiiig  chamber,  aud.l 
wlien  tlie  work  of  two  or  more  sections  of  the  heart  is  increased  tbel 
whole  organ  may  enlarge.     The  same  is  true  of  idiopathic  hypertrojiliy  J 
of  tlie  heart,  but  many  cases  of  this  form  are  corapeusatorv  iu  thoir 
origin.     It  often  happens  that  the  liyi>ertrophy  follows  suddenly  u]>un 
uniiHual  bodily  exertion,  as  iu  military  cani^niigus,  or  there  is  u  true 
plethora,  as  seen  in  the  effect  of  alcohol  in  the  hearts  of  beer-drinkers, 
less  markedly  iu  chrouic  ulcohuliam.     Pletliora  in  lieer-drinkers  <lej)euc]s 
on  the  excessive  nutrition,  for  witli  tlie  enormonn  volume  of  tlie  emi- 
suined  beer  there  is  mucli  nutriment  ingested. 

Hypertrophy  of  the  heart  is  almost  constant  in  clironic  renal  dis- 
eases, and  may  Ije  due  ui  jiart  tu  mechanical  influences,  a;s  vascular 
lesions  aud  retention  of  water,  and  partly  to  the  ehemicul  iictiou  of 
retained  excreta.     (See  Cliaptur  VI.) 

Iu  organs  containing  smooth  muscle,  compensator^'  hyjtertrophy  and 
increased  work  may  corresiKtnd,  as  when  with  pyloric  stenosis  the 
muscle  coat  of  the  stomach  iuci'eases,  or  with  narrowing  of  the  intes- 
tines hypertniphy  is  foimd  in  the  muscles  pi'oximal  In  tlie  ofjustrictiou. 
Urethral  stricture  and  urinary  calcidi  cause  hyi»rtro|ihy  of  the  vesical 
mu.scle  fibres,  us  may  be  noticed  even  with  chronic  cystitis.  (See 
Clia|)ter  XI.)  Chronic  <lisonlcrs  of  circidatiou  cnuse  hypertrophy 
of  tlie  smooth  muscle  of  the  vessels  and  also  of  the  intima  of  lai^'  aud 
tjinall  vessels,  which  tends  to  preveut  dilatation.  The  c*)uuective  tissue 
surrounding  these  vessels  is  also  inereaseil,  probably  because  of  tlie 
increa.«ed  arterial  [iressure,  or  tlie  pa.«sive  venoits  congefition,  and  this, 
with  the  thickened,  diluted,  and  tortuoiLs  vessels,  characterizes  cyanotic 
uidurution  (p.  28). 

Increased  work  may  not  always  pro<]nce  hypertrophy,  for  in  the 
lungs  when  one  part  assumes  the  duty  of  auother  a  vicarious  emphy- 
sema, or  dilatation  of  the  veidcles,  occurs,  in  which  tlic  intemlveolar 
septa  and  vessels  may  perish,     (See  Chapter  VIII.) 

Compensatory  hj-pertrophy  may  include  further  the  uicreased  forma- 
tion of  single  tissue  which  replace  lost  portions  of  organs,  as  when 
witli  diminished  kidney  tissue  there  is  an  hicrease  of  tlie  fat  in  the 
a  and  about  the  organ,  even  when  fat  elsewhere  is  scanty.     This 
I  may  also  follow  the  removal  of  an  op|^>sing  tissue,  as  when  a 

bit  cartitage  grows  after  the  antagonism  of  another  is  remo\'c<l,  and 
1  are  observed  in  some  disorders  of  growth  and  contrac- 
e  Chapter  XIII.,  B.) 
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^Vliite  liyiwrplasiii  may  Ix;  line  to  external  caiisee  there  arc  forms 
wliieli  dejwud  ujwn  iDtcmal  dispositiou,  and  arc  hence  called  idiopathic. 
Some  of  these  are  congenital,  ap]>euring  before  birth,  jiiat  after  it,  or 
at  some  time  during  adoleswnce.  Among  them  may  be  mentioned 
exowwive  development  in  lieight,  giiiut  growth,  which  may  be  (general 
or  confined  to  a  portion  of  the  body,  as  to  the  bones  of  tlie  face 
(leimtuutit)  or  to  a  finger  or  t^je  {nuwrodnetyliii).  These  cases  approach 
malformation  very  elriwely,  especially  ivhen  occurring  <hiriug  fetal  life. 


"^fe 


MettcB  ottbe  rlgh  rl  d  lus  tos  oo 

■he  miiK  E  docin]    m     F       Ir 

Developing  later  n  life  thev  la  I  |  1 
slight  tniimia.  In  the  conge  ta  f  n  I 
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|)a])il]ie  and  the  iiivej^tiu^  epidenui^i.     CalKiflities  or  comH  develop  a 
the  result  of  prusaure,  and  the  pHpillfe  under  them  atrophy.     Hypcr- 
tricluunn  'n^  iin  excism  of  persii^ot  lanugo  Imira  or  great  excess  of  the  I 
uormal  hair.      Onychor/rifpboitts  is  the  claw-like  eloiigntioD  and  distor- 
tion of  the  hvpertrophieil  nails, 

Elfpbanluix'tv  IS  essentially  a  lni>ertrophy  of  the  cutaoeouK  and  suh- 
cutiueous  tissues,  either  in  a  diffutH?  fomi  (libronmtosis),  or  with 
enormous  development  of  tlie  lyniiilmtics  (E.  lyrapliatica),  or  with  huve, 


dilated  blood  spaoea  (E.  hemanpioraatosa),  or  lastly  with  fibrou.s  hyi)er- 
trvpliy  of  the  nerve  aheaths  (E.  neuroniabisa).  At  times  it  follows 
chronic  inflammation  as  a  eomplieatioo  of  varicose,  syphilitic,  and 
other  uleers,  mid  may  include  hypertnjphy  of  bone  texostoair!  or  li^-per- 
ostOF^is).  Elephantiasis  with  dilated  lymph  vessels  and  stasis  of  the 
lymph  is  f-und  in  the  tp(>i>ies  from  the  presence  of  a  parasite,  the 
par'm  aaiif/iiiiii".     (See  ChaptiT  V.) 

Many  "f  ilic  hyix'rtn)phiea  dci>cnd  upon  disorders  of  nutrition,  and 
hence  belong  t"  the  regressive  processes.     Great  increase  of  the  fat  in 
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the  body,  lipomaimisy  is  an  example  of  sucli  processes.  In  part  this 
Ls  u  replacement  of  lost  tissue ;  in  other  eases  there  is  a  general  tendency 
to  the  deposit  of  fat  all  through  tlie  body,  especially  marked  in  certain 

f 

parts,  as  in  die  mesentery,  the  heart,  and  the  renal  pelvis  and  fatty 
capsule.  In  adipositas  cordis  the  change  is  progressive,  destroying 
the  normal  tissue  by  pressure  atrophy.  (Part  II.,  Heart.)  In 
pseudohypertrophy  of  the  muscles  a  similar  lesion  exists,  which  may 
be  hereditary,  appearing  in  many  members  of  a  family.  Even  bone 
may  be  absorbed  by  excess  of  fat  in  the  marrow.  This  tendency  is 
both  congenital  and  hereditary. 

Two  explanations  liave  been  offered  for  lipomatosis,  either  excess 
of  blood  supply,  a  supemutrition,  or  nervous  influences. 

All  cases  of  hypertrophy  depend  upon  blood  supply  or  nutrition, 
for  in  its  absence  the  gro>vth  cannot  occur.  Thus  in  valvular  cardiac 
disease  the  compensator)^  hj'pertrophy  fails  to  appear  if  there  is  cachexia 
or  general  amyloid  disease,  and  hypertn^phy  of  the  right  ventricle  in 
pulmonary  tuberculosis  may  not  develop  if  the  subject  is  emaciated. 
Hence  we  must  supix)se  that  the  blood  supply  is  but  a  secondary 
factor  and  that  with  it  there  must  be  other  causes  to  produce  hyper- 
trophy. 

The  nerv^es  have  a  certain  influence  upon  the  increase  and  energy 
of  development ;  thus  affections  of  tlie  cord  or  the  periphenil  nerves 
may  be  followed  by  hypertrophy  and  also  by  tropliic  disorders,  such 
as  ulcers,  local  loss  of  hair,  and  pigmentation.  Many  authors  ascril^e 
the  hypertn^phy  in  acromegaly  to  a  nervous  disorder,  the  diseases  being 
marked  by  thickening  and  enlargement  of  all  peripheral  tissues,  as  the 
fingers,  toes,  nose,  facial  prominences,  lK>th  in  the  soft  parts  and  in 
the  bones  of  thase  regions.  In  contrast  to  giant  growth  it  occurs  only 
after  the  normal  period  of  development.  The  occurrence  of  acromegaly 
with  persistent  thymus  (see  Chapter  VI.)  and  with  lesions  of  the 
hypophysis  has  led  to  the  supposition  that  abnormal  pnxlucts  of  these 
jsrlands  may  be  its  causal  factor ;  according  to  others  it  is  a  congenital 
anomaly  of  constitutional  origin. 

A  relation  between  some  forms  of  hypertro]>liy  and  actual  inflam- 
matory processes  cannot  be  denied,  as  in  the  elephantiasis  mentioned 
alx>ve,  hypeq^hisia  of  bone  with  exostoses,  incn^ise  oi  ghinds  in  niucx>us 
membranes,  and  especially  in  hv|>erplasia  of  lyni]>h  nodes  after  chronic 
irritations.  In  manv  cases  a  clear  line  cann()t  be  drawTi  in  these 
chnmic  cases  between  simple  and  inflamniatorv  hyperplasia.  Tissiu» 
gro>^i;h  as  the  result  of  chemical  irritation  is  also  related  to  the  infiani- 
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matory  form.     In  auimals  certuiii  pui^uiis  induce  hyperplasia  of  speciiil 
tiMiii')!,  11^  ur^uiii  in  small  duse^,  which  iuereu&es  the  counectivv  tissue  I 
of  tJie  liver. 

II^TK-rtniphy  which  results  from  incomplete  involution  may  also  be 
iiichiilcd  here;  as  in  thu  uterus  after  pregnancy  and  in  the  thymus  J 
ylimd.      tSt-e  (.'hupter  VI.) 

C.    INFLAMMATION. 

The  lirst  iiiciiiiiiifi  of  iiirtiiiiiiii;ili<iu  wiis  the  piuely  clinical  apiwar- 
ancc  iif  tJie  four  eaiiliiml  j-ymptonirf  uf  (ialeii,  rubor,  lutiwr,  ealor,  and 
dofor.  By  aimlngy  we  assume  that  these  appearances  cliaracterize 
iiiteniul  intlanimHti<tnt'  hIho,  but  in  the  cudaver  only  the  redness  and 
the  swelling  may  remain.  I)ee[)er  insight  into  the  nature  of  diseaacs 
luids  ua  to  prefer  an  anatomical  basis  for  our  concepts  rather  tlian  a 
group  of  external  symptoms,  uud  we  realize  that  the  four  symptoms 
mcntioiiwl  deiM^nd  npiiQ  phenomena  connected  with  the  vascular 
system  which  iin>  included  under  the  iit^id  of  inflammaton-  disorders 
of  tlie  cireuhition. 

In  most  iuflnmmatious  the  first  sign  obser\ed  is  the  active  hyper- 
emia, with  dilatation  of  the  vessels  anil  increased  rapidi^'  of  the  blood 
stream,  giving  llie  pnrt  inei-e««:d  flow  of  hU»od  and  a  bright-red  color, 
and  inuking  tlic  vessels  and  their  pult^ttiou  vcr\'  evident.  This  active 
ningt-stiou  miiv  In-  cimmt ■(■,■«)  with  vast Kli lata tiou  or  passive  exhaustion 
of  tiw  niu»H>ular  fibre.  I'roUibly  tJic  conilitions  in  the  vessels  are  not 
imiforni,  hut  liable  t)i  marki<<l  nltcnition!-.  Inflnmrnatory  hyperMuia 
differs  fnim  simple  «>ngestion  bv  its  persistence,  for  while  the  irribi- 
tiou  may  cimtinuc  Id  nffect  llic  vtsscls,  ilic  stn.'am  may  not  remain 
mpid.  Most  ex|«erimentid  "I»se^^■ati^>ns  detect  a  shiwingof  the  current 
while  the  vn^scU  ounliuue  dihttcd,  IcuiUng  to  »n  accumulation  of  blood 
in  the  r^ion.  At  times  such  slowing  may  he  present  from  (he  first, 
as  when  venons  stasis  oueum  before  the  influmiiuition.  for  instance  in 
stnuigulution  of  the  gilt,  or  when  the  irritating  agent  pnidiiees  stasis 
(p.  A'2).  In  these  cjisi'.«  the  slitiis  !\uU  tlic  \-a.-4nihtr  changes  b  pn>- 
longing  the  hyiwrvmiii,  Hn<l  with  stasis  t)ie  leunn-^'trs  gnlh^f  along  the 
wall,  for  (he  condition''  of  dilatation  and  slowing  uf  current  withoal 
inorvaire  of  pressurt'  H)n^-ially  tnvor  this  aivnmulatiiMi  of  white  rells. 

Th*  '  "•  iM'tin-d  witli  itiniik]**  hy|ieremia  l>i>cirt»tw  far  more 

•  ami  the  tnin.siMl<>il  fluid!'  Kum-  nearly  rc^mble 
n\A  rich  in  albumin  k^  explained  by  a  <inp- 
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posed  alteration  in  the  walls  of  the  vessels,  which  eitlier  become  more 
permeable  or  are  excited  to  active  excretion  (p.  35).  The  inflamma- 
tory exudate  is  more  liable  to  coagulate,  the  fibrin  masses  appearing 
iLs  floccnli  or  as  larger,  swollen,  and  gelatinous  collections. 

A  third  essential  feature  of  inflammation  is  the  free  emigration  of 
feucocyteSy  and  at  times  this  is  so  prominent  that  it  is  considered  as  the 
single  element  in  the  process,  though  it  is  but  one  of  many.  It  is 
strongly  influenced  by  the  nature  of  the  exciting  agent,  for  the  sub- 
stances called  chemotactic  produce  a  large  emigration. 

The  leucocytes  gather  on  the  wall  of  the  vessel,  then  they  flatten, 
and  from  each  a  process  makes  its  way  through  and  appears  on  the 
outer  side  of  the  wall,  the  rest  of  the  cell  follows  the  projecting 
**  pseudopod,''  and  the  cells  may  be  observed  at  times  in  transit,  half 
in  and  half  out  of  the  vessel,  with  a  narrow  thread  through  the  wall 
joining  the  two  portions.  Once  beyond  the  vessel  ameboid  movements 
carry  them  through  the  tissues.  Emigration  is  marked  only  in  tlie 
case  of  small  veins  and  capillaries,  and  through  the  latter  there  is  a 
diaped&sis  of  red  cells  also.  Studied  experimentally,  as  in  the  mesen- 
tery, this  emigration  may  be  so  marked  that  tlie  entire  tissue  is  infil- 
trated by  white  cells,  and  the  normal  structure  of  the  part  may  not  be 
recognized.  The  particular  white  cells  which  are  found  are  the  poly- 
nuclear,  in  all  recent  inflammations,  easily  recognized  from  their 
nuclei.  When  the  emigration  takes  place  on  a  surface  or  in  a  cavity, 
as  in  one  formed  by  solution  of  tissue,  we  have  an  enormous  exudate 
of  pus,  the  chief  mass  of  which  consists  of  emigrated  leucocytes. 

Thus  we  see  that  inflammation  is  but  a  pathological  exaltation  of 
normal  processes  which  serve  to  explain  the  redness,  swelling,  and 
heat  of  the  inflamed  part.  But  the  vascular  changes  are  not  the  only 
ones.  Where  certain  bacteria  are  present,  or  certain  chemiwils  «dl 
forth  large  emigration,  there  may  be  also  a  multiplication  of  the  cells 
of  the  part  which  mingle  with  the  leucocytes,  while  the  connective 
tisBiie  becomes  altered  and  at  last  dissolved  in  the  pus.  In  catarrhal 
inflammation  from  inhalation  of  irritating  substances  there  is  an  excess 
of  looal  secretion  and  a  desquamation  of  epitheliiil  cells.  In  the  organs 
there  may  be  the  granular  change  which  is  called  cloudy  swelling,  or 
in  duonic  eases  a  fibrous  hyperplasia  with  gland  proliferation.  Inflam- 
matory (symptoms  may  complicate  physiological  reparative  processes, 
as  in  healing  by  second  intention,  where  marked  n^lness  and  exuberant 
ginnnhrtiom  are  observed  and  perhaps  a  purulent  flow  from  the 
*%oe.     With   stronger   irritiitiou  the  more  evident  is  the 
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iuflaniDmtorv'  element,  luid  with  iufeetiun  the  ^ujipuration  dekys  lie 
iug  or  oven  prevents  it. 

H«ioe  it  y  evident  from  the  tramples  mentioned  that  witli  ioHum-'fl 
mation  we  study  muny  and  varioas  proofsses  affecting  uot  only  liteM 
vascular  tissues  but  aUu  tlio^  abi>ut  them.     In  partu  where  therv  are 
no  vessels,   as  m  the  cumen  aud  cartilages,  the  circulatoiy  ciiang«s 
oeeur  at  the  edge  of  the  n^on,  and  even  where  the  vascular  sappiv  is 
large  the   circulatori-  phenomena  mjiy  not  be   prominent   in  certain 
chniulv  iiiilarDuiatJons.      Hence  we  oiu^t  n^rd  inflammadou  not  $o 
much  aa  an  estenutl  symptoni-cuinptex,  but  rather  as  an  anatomical 
condition   in  tlie  entire  rt^ion  affected.      Neither  the  circalator%'  uor 
the  tissue  dianges  are  e««ntially  foreign  n^  the  normal  organism,  but  1 
meri-ly  exaggerations  of  the  phvsiological.         .  ' 

We  irfisene  in  living  ti^ue$  three  main  processes,  namely,  those  of 
assimilation,  function,  and  reproduction ;  and  in  conditions  of  inflam- 
mntioD  corresponding  disorders  occur,  thoise  of  uutritioD,  of  fuuctinu, 
and  of  cell  multiplication. 

The  df«oiitfr  of  Miirilwn  is  es|tecially  marked  in  epithelbl  cells  and 
muscle  fibres,  as  in  cloudy  swellings  (p,  -lit).  This  may  disappear  as 
the  cell  Kturu:^  to  the  normal,  or  lead  to  further  n^rcssive  chaDgeti, 
as  feitty  dcgeueration.  Since  llicsie  regressive  lesious  occur  by  them- 
selves at  timt^  we  regnrxl  them  as  inflammatuty  Mily  when  accom- 
panied by  vascular  and  celluhir  difonlers. 

With  the  /unetioiutl  injlitmmnlorii  ••hnitfjn  tfane  b  often  a  tMideiHnr 
tu  cell  destruction,  as  when  ou  a  mucous  membrane  the  secretion  b 
much  !ucreuse<l  and  the  producing  oells  give  their  entire  protoplasm  la; 
mucin  foruuuion,  and  degenerate.  The  ywmg  celb  ab«>  tuke  put  in 
thL«  pnioe:!»  ami  umleigo  a  premature  dt^th.  The  transodation  is 
increased,  anti,  with  the  abox'e  changes,  aiils  in  altering  the  ttattire  of 
the  secretion. 

While  the  thini  group  of  iuHaiiiuuititn'  disonler^  the  mmtifJiftittou 
of  crth,  is  Riipeeially  marked  iu  chroui*-  iuflamntatioQS,  it  ts  not  absent 
&vun  iliv  acute  forms.      With  acute  iiafiirrh  the  epitbeltal  cdls  of  the 
membnuKB  are  npidly  multiplied,  as  also  the  ceUs  of  the 
xenal  ttiU-s  and  gliuiteruli  in  nephritis,  and  the  cells  apiwar  either  iu 
»<L-i  or  uritniT  secretion.      Acute  Inllauuniatina  nf  coonectivo 
ac^xHnjnnied  by  swellinu  of  the  tvll  Ualirs  and  a  nmre  vesieiilar 
itiou  ill  the  nuclei  of  the  |<cirt.  the  latter  resembling  nuclei  of 
ynung  o<iiii---'!:v<Mv'«ue  tvlls.     Au  albuniinoits  or  bUr  degvueratioo 
aBTcels  lh>->t  oU-,  and  nw  (Hm»  anr  c«ioliuually  (iewkpd  by  mitofik. 
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The  new  cells  are  ameboid.  The  endothelia  of  the  lymph  spaces,  and 
in  part  also  of  lymph  and  bloodvessels,  show  similar  eflFects.  Where 
vessels  are  not  present,  as  in  cornea,  cartilage,  and  cardiac  valves,  the 
changes  in  the  fixed  cells  are  at  first  the  only  expression  of  inflamma- 
tion observed. 

According  to  the  result  we  can  divide  such  proliferation  into  two 
forms.  In  one  the  yomig  cells  lose  their  relation  witli  each  other, 
mix  with  the  exudate,  and  degenerate.  In  catarrhal  inflammations  the 
epithelia  desquamate  and  form  part  of  the  exudate ;  with  suppuration 
the  connective-tissue  cells  mingle  with  the  pus.  In  the  other  variety 
the  new  cells  retain  both  their  connection  and  their  power  to  make 
tissue.  So  in  chronic  catarrh  there  is  proliferation  of  glands  and  of 
stroma,  the  latter  cliange  being  prominent  in  many  chronic  cases.  In 
these  cases  the  connective  tissue  is  infiltrated  witli  many  round  cells, 
either  diffusely  or  in  groups,  eacli  with  a  single  round  nucleus  which 
takes  up  most  of  the  cell  and  stiiins  deeply.  The  small  projwrtion 
of  protoplasm  makes  these  cells  appear  with  low  magnification  as 
simple  nuclei.  The  formation  of  new  tissue  is  accompanied  by  new- 
growth  of  vessels  also,  and  hence  non-vascular  portions  may  become 
vascular. 

Essentially,  then,  the  elements  entering  into  the  changing  picture  of 
inflammation  are  but  life  expressions  of  normal  tissue  when  physiolog- 
ical, but  here  a  reacti(m  against  an  external  stimulus.  This  irritation 
determines  both  the  intensity  and  the  quality  of  the  inflammatoiy 
reaction.  We  observe  then  not  only  an  exaggerated  but  also  an  altercHl 
vital  activity,  disordered  by  the  lack  of  physiological  co-ordination. 
We  may,  therefore,  define  injlaimmition  as  a  condition  of  retiction, 
exalted  above  the  physiological  normal,  pathologically  altered,  and 
called  forth  by  an  external  irritation. 

According  to  the  main  element  in  inflammator\'  process  we  distin- 
guish three  gnmps:  jyarenchyiiiatoiiH^  or  degenerative  inflammation, 
is  the  name  given  to  cases  in  which  the  nutritive  disorder  is  most 
prominent,  as  in  cloudy  swelling  with  parenchymatous  nej)hritis. 

In  a  second  series  of  cases  the  circulatory  ji]>panvtiis  Ls  specially 
involved,  and  from  the  fluid  and  cellular  element*?  of  the  part  there 
forms  an  inflammatory  exudate,  gjithered  in  body  cavities,  flowing  fn)m 
a  surface  or  infiltrating  the  tissue  and  causing  the  symptom  of  swell- 
ing. All  such  inflammations  receive  the  niinu*  (wtnlativcy  and  the 
kind  of  exudate  is  specified  as  Inflow.  The  third  form,  producflcc 
inflammation,  occurs  in  all  processes  where  the  cell  proliferation  Iciids 
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to  the  fommtioa  of  ue\v  tissue.     All  these  varieties  niay  Ik-  cuiiihiin 
or  line  piLssed  into  the  other  by  insensible  grudations. 

The  form  of  inflammation  depeQtIs  upon  the  agent  and  thi-  ctmdi- 
tiou.i,  Iwth  hwiU  and  general,  for  both  int^^nsity  and  quality  vary 
aciwnliug  to  circunistaiK^«s.  The  mildest  grade  uf  inflammation  is 
that  in  which  the  exudate  Is  simply  serum,  the  more  severe  leads 
to  the  daith  of  the  elements,  or  necrosis.  Mechanical,  thermic,  and 
nuiny  clicmical  agents  cause  a  serous  or  necrotic  inflammation,  but 
never  a  suppurative,  while  otlier  chemicals,  and  esjiecially  certain 
bacteria,  produce  exudation,  necrosis,  and  suppu ration. 

The  reaction  and  the  quiintitative  action  of  the  stimulus  determine 
the  course  and  tlie  result  of  the  inflammation.  According  to  the 
dunition  we  distinguish  acute  and  chronic,  and,  from  practical  reasons, 
also  a  subacute  inflammation.  The  chronic  irritations  cause  a  chronic 
reaction,  and  such  inflammation  is  also  due  to  a  series  t>f  acute  irrita- 
tions. Thus  a  single  Inhalation  of  dust  may  cause  an  acute  catarrh 
of  the  respiratory  passages ;  while  people  who  work  in  a  dusty  atmos- 
phere, 0^  in  many  tmdea,  suffer  from  chronic  bmnchitis.  Again,  a 
single  acute  attack  may  be  followed  by  such  tissue  changes  that  a  chronie 
inflammation  remains  as  the  result  of  a  peculiar  sensitiveness  (erethism) 
ff>r  stimuli  which  the  healtliy  organism  will  not  notice.  Many  catarrhal 
inflammations  belong  in  this  gnnip,  characterized  by  acute  attacks, 
imperfect  recovcrj',  and  return  of  the  lesion  on  slight  irritation  (as 
catching  cold).  The  reactive  powers  of  tlie  Uidy  or  of  certain  tissues 
will  play  an  im[>ortaiit  part  In  tliese  cases,  as  is  evident  with  many 
obstinate  catarrhal  inflammations  of  the  female  gcnibils  and  of  other 
nmcons  membranes  in  cai-heetie  patients.  With  proper  diet  these  tend 
more  rapidly  toward  re<'")vei'y.  It  Ls  plain  that  the  individual  dis- 
position in  these  cases  is  even  more  important  than  the  external  irrita- 
tion in  determining  the  couree  of  the  disease. 

Nervous  influences  are  connected  with  the  rise  and  course  of  inflam- 
mations. The  neurotic  element  may  l)e  either  a  diminution  of  sensi- 
bility, so  that  injurious  agents  are  not  avoided  or  removed,  as  in 
ophthalmia  after  section  of  the  trigeminus  and  pneumonia  after  section 
of  the  vagus,  or  there  may  be  ^■asomutor  and  trophic  disorders,  as  in 
the  joint  lenions  of  locomotor  ataxia. 

The  results  of  inflammation  may  vary.  Inflammation  is  not  a 
healing  pmcess,  but  a  reaction  to  an  agent  which  is  calUni  inflam- 
mation l>e<'!iiise  it  is  pathological.  After  the  irritation  has  e«Lsed  to 
wyrk  the  patlinlogioal  chnmcter  may  disappear,  and  the  procoHS  retunw 
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to  a  physiological  or  reparative  stage.  In  this  the  single  symptoms 
lose  their  intensity,  the  tissue  fonmition  is  limited  to  that  required  to 
replace  losses,  and  remaining  inflammatory  products  arc  removed. 


FORMS  OF  INFLAMMATION. 

1.  Parenchymatous  Inflammation. 

Albuminous  or  cloudy  swelling  of  the  parencliyma  of  organs,  with 
possible  resulting  fatty  degeneration  of  tlie  cells,  is  called  paren- 
chymatoiLs  inflammation.  The  specific  cells  of  the  part  are  involved, 
as  muscle  fibres,  epithelia,  and  nerve  fibres,  rather  tlian  the  stroma. 
But  as  cloudy  swelling  is  a  regressive  change,  and  may  occur  alone,  we 
should  call  it  inflammatory  only  wlien  there  is  also  exudation  or  pn>- 
lifenition  of  cells.  Thus  in  parenchymatous  nephritis,  t<)gether  with 
the  cloudiness  of  the  epithelia  we  find  c<3ngestion,  cell  multiplication  in 
tlie  glomeruli,  tubules,  or  stroma,  with  emigration  of  white  cells,  or, 
in  chronic  cases,  round-celled  infiltration  and  connective-tissue  growth. 
(See  Chapter  XI.)  The  distinction  between  the  simple  degeneration 
and  the  inflammation  with  cloudy  swelling  may  Ix?  very  difficult. 

Exudative  Forms  of  Inflammation.     In  the  following  varieties 

the  exudate  is  one  of  the  most  prominent  elements  ui  the  pathological 
process,  at  least  in  certain  stages.  It  may  finally  disappear  without 
damage  to  tlie  tissue  structure,  with  complete  rcHtltutio  (id  inter/ rum  ; 
or  it  is  removed  by  softening  and  resori)tion,  as  other  necrotic  masses ; 
or  in  addition  to  these  latter  processes  there  may  be  nu  independent 
cell  proliferation  and  tissue  gro>v'th,  and  then  the  inflammation  is 
called  productive. 

2.  Serous  and  Fibrinous  Inflanmiation. 

Inflammations  accompanied  by  exudation  of  large  amounts  of  serous 
fluids,  with  varying  niunbers  of  leucocytes,  are  called  aerovs  or  fibrin ouh. 
The  serous  exudate  may  occur  as  an  inflammatory  edema  which  iiifil- 
trates  the  tissue,  or  as  a  collection  in  a  body  cavity,  (^r  it  may  j>our 
fmm  a  surface.  As  a  rule,  it  contains  far  more  albumin  than  the 
normal  blood  plasma  (1  to  5.5  per  cent.).  Because  of  the  projiortion 
of  albumins  it  is  not  clear,  but  contains  flocculi  of  fibrin.  With  much 
albumin  and  many  leucocj'tes  there  may  be  coagulation,  and  the 
exudate  receives  the  name  of  fibrmous  or  ser()fil)riii(ms.  This  (M>airn- 
lum  may  lie  in  a  film  over  serous  surfaces,  easily  pulled  off  and  leaviug 
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the  ini-mbntne  opsqoe,  of  a  pniv  itr  yellow  color,  and  often  cliapmjrd 
iu  oriarsf  iDcnhcv  or  with  to.'Mct^  aiid  pnywlioBs.  Micnweojtically  there 
M  n  fin«!  or  (^mrse  octwork,  [)crha[Kt  partly  hyalin  and  entangliiig 
leiiciic)-iea.  I'lire  fibrin  lOiiy  form  the  exudate,  as  in  dn'  pleiirisr, 
p«'ri(nrdtti)ii,  fti'.,  or  with  tlie  librin  there  is  more  or  less  lierum. 
Fl'Mtinj;  in  thiri  flnid  there  are  flooculi  of  :<wollen  fibrin. 

I'lire  M-riiiM  exudate  may  be  completely  absorbed.      With  much 
fibrin  the  organization  and  resorption  are  similar  to  those  processes 
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with  tliTOuibi  and  infarcts.     There  develops  imder  the  fibrinous  Uyer 

»  zone  iif  granulation   tjssne  (Figs.    -'W,  .'(9,  -')1),  fn.m    which   many 

i  vessels  j^TiiW  between  the  stninils  uf  fibrin.     The  fibrin  is  gradually 

.'frtcl   into  musses  of  granules,   tat,   and  detritus,   and   removed 

inoijNilly  by  whit£  cells.     Younp  connective-tissue  cells  wander  inti> 

■  drnd  nviiilite  and  in  its  spaces  form  foci  of  granulatiuu  tissue, 

iLt<'i    Mil   Iteoome   cicatricial   fibrous  tissue.       Thus  occur  the 
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calIouj$  fibrous  spots  on  serous  surfaces  which  in  the  heart  are  known 
as  maculce  albUlcey  or  milk  spots. 

Where  two  serous  surfaces  are  in  apposition  they  may  become  united 
bv  adhesive  inflammation.  Where  such  an  adhesion  is  exposed  to 
traction,  as  from  the  movement  of  lungs  or  heart,  the  fibrous  bands 
mav  be  drawn  out  as  a  fiUse  ligament  or  synechia.  With  profuse 
exudate  the  surface  may  be  much  thickened  by  tough  masses,  which 
later  mav  become  calcified.  Where  the  exudate  cannot  be  absorbed  a 
detritus  results  which  contains  cholesterin  and  tyrosin,  or  becomes  dry 
and  caseous  or  infiltrated  wutli  lime  salts. 

In  other  cases  the  serofibrinous  exudate  occurs  in  more  chronic 
form,  persisting  during  the  growth  of  gnuiulation  tissue,  and  the  latter 
has  a  more  independent  character,  ser\'ing  less  for  the  resorption  and 
organization  of  the  exudate,  but  becoming  more  progressive,  even 
where  the  amount  of  original  exudate  was  small.  By  this  transition 
fn»ni  a  repanitive  process  to  a  progressive  tissue  formation  the  sero- 
fibrinous inflanunation  becomes  productive. 

3.  Catarrhal  Inflammation. 

Catarrh  is  an  inflammatory  reaction  which  is  typically  seen  upon 
mucous  surfaces.  From  the  vessels  there  is  a  profuse  transudation, 
with  few  or  manv  white  cells  includeil.  This  catarrhal  secretion  is 
:!Oon  mixed  with  products  from  the  irritated  mucosa.  Among  these 
are  the  mucus  which  makes  the  exudate  mucoserous,  and  the  epithelia, 
which  are  found  in  a  condition  of  active  proliferation.  (Fig.  51.)  The 
transudate  does  not  lead  to  thickening  of  the  membnme,  at  least  in 
acute  cases,  but  the  epithelial  cells  are  imperfei»tly  developed  and  suffer 
a  speedy  mucous  degeneration.  The  form  of  the  epithelial  celk  varies 
with  tlie  localit}',  but  they  may  be  much  altered  and  hanl  to  reiH>gnize. 
Thus  with  many  round  cells  provided  with  cilia  the  site  of  origin  is 
evidently  where  ciliated  epithelia  are  found.  (Fig.  19.)  In  certain 
catarrhal  inflammations  there  appear  also  mu(*ous  corj)ascles,  muud 
mononuclear  cells,  swollen  and  mucoid. 

Commonly  the  exudate  is  at  first  serous,  after  a  stjige  of  redness 
and  swelling  in  the  membrane,  and  then  nuu^ons,  and  lastly  more  cel- 
hilar.  Otlier  cases  occur  in  which  for  a  long  time  hut  one  of  these 
stages  apiKxirs.  Inflammation  with  specially  marked  production  of 
epithelia  is  called  desquamative ;  where  the  exudate  chiefly  contains 
leu<H>c}'tes  it  is  called  purulent  catiirrh  or  blennorrhea. 
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Cafjirrhal  iiiflanimntion  lu  the  uuijont^  of  l-oscs  ib  a  beiii^i  prouea^ 
litiiitLHl  U>  tlif  siirfa^e  aud  i-iu.  iiig  no  deep  cliingei  of  the  mtico^, 
ulii-mtiiiii.  It  heals  In  (le^reoM.  of  traiisiKUtc  and  setretiou  jod 
KgoiienitioD  of  tlie  epithehuni.  (hiH  »heu  the  uitarrh  becumea 
uliDinu',  or  ill  of  ihU  ty]K>  fmni  the  fir^t  i  the  iuiieu!jii  lUMtKul  in  liolii 
cunoei'live  ai'id  glaudiilur  ti^  lu  luid  the  «.\udutive  merges  mto  the 
liniductivc  form.  Thv  s<!crttioii  nun  rtmuui  exi.t"tei\e,  and  its  coii- 
titimtiou  may  viirv  from  tht.  ujnnul  m  ihrunu  tatarrh  and  with  it 
th<'n'  iiiiiy  Im'  nqiillury  hum  rrhaj^e    whuh  lui\[  a  bn  \taL<h  disoul  >ra- 
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turn  of  the  nykui,  Aivhs  wlit-rf  ilk'  epiiheltuDi,  or  o\'M)  the  mucous 
ineiiihraiK'  I'utirp,  has  iMfii  \s*n  :in-  mllnl  cru'kKi.s.  The  }>e<^iliantT 
of  the  iinx-*-:*  i.*  giveu  by  tU-  iin'Ufi-ration  »>f  iiew  ghuid  tubules  whlc^ 
^■l^r\■  hi  ftirni  frinii  the  |>liysii4oi;i<-4i  t)l>p  of  the  W-nlity.  awl  aUo  by 
the  ivUidwr  iiifiltTHlion  »rf  llw  ixmiKvtive  tissue.  whh4)  leadr-  to  uew 
lihriUtir>-  connwti«'-liss»e  foTOwtiou,  IImmv  tbt-  muittia  {■rrsotitf' 
vtbnl  lhifkiHii)i4r<^  M  tiiurs  pmIm-ImI  ami  |iot^~piH4l. 
I  nit  llie  ti>«4»e  f  Uittrots  vit  tbr  |iart  th<r%'  arr 
•  vhieHy  of  ebuxl  tt^lw  ihcy  aiv  eall(>d  gknd- 
xl«  cfauklt  nuy  In-  ilt'iruded  hy  tnnnK  awl  |ii\tjee1 
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as  polyps.  Such  hyperplasias  form  a  transition  to  tumor  formation. 
Ill  otlier  cases  the  gro\^iJi  is  dififuse  with  fimgous  arciis.  These  nuiy 
diminish  by  shrinking,  the  glands  becoming  atropliied,  and  tlie  place 
is  smooth,  glistening,  dense,  pale,  and  perhaps  marked  by  a  few 
prominent  veins  and  small  pigmented  spots. 

In  a  similar  way  desquamative  lesions  occur  in  the  lung,  on  tlie 
skin,  and  in  other  organs,  as  will  be  sho>\Ti  in  Part  II.  In  the  lungs 
with  such  inflammations  .there  may  be  thickening  of  the  interlobular 
septa. 

4.  Diphtheritic  Inflammation. 

Like  the  former  variety,  diphtheritic  inflammation  is  seen  especially 
on  mucoiLS  membnmes.  Its  characteristic  peculiarity  is  the  formation 
of  false  membranes,  which  are  yellowish-white,  somewhat  elastic 
investments  of  the  surface,  consisting  of  coagulated  albumin,  and  due 
to  a  combined  exudation  and  necrosis.  Superficial  and  deep  forms 
are  distinguishetl.  Among  the  former  may  be  included  the  common 
(liphtlierias  of  the  fauces,  pharynx,  and  upper  air  passages.  They 
begin  with  the  appearance  of  a  thin  film  over  the  mucosa,  but  where 
the  limien  of  the  paasage  is  small,  as  in  the  infantile  larynx,  the  mem- 
bnme  may  occlude  it  as  it  incrciises.  The  film  spreads  latemlly  also 
and  may  be  stripped  up  in  large  masses.  The  under  surftice  may  l)e 
reticulated  and  indenteil  by  the  outflow  of  secretion  from  gland  ducts 
which  have  been  covere<l  (Fig.  54,  e\  or  even  perforated  and  sieve- 
like.  The  surface  of  the  membmne  under  the  exudate  niav  ]>e  moist 
and  glistening,  verj'  red,  often  with  small  hemorrhages;  in  other 
words,  a  mucous  membrane  deprivcnl  of  its  epithelium  but  otherwise 
uncluinged.  In  cerbun  places,  as  tlie  tonsil  and  vocal  cord,  the  mem- 
brane is  more  tightly  adherent. 

The  pseudomembrane  presents  micros(*opi«illy  a  fine  or  coaivc  n<.*t- 
work  of  fibrin.  (Fig.  o4,  </. )  Those  which  conu»  from  the  mouth  and 
phar}'nx  may  l>e  made  of  hyaline  fibrin  in  large  or  sleinler  tnibeeulie. 
(Fig.  23.)  In  the  meshes  of  the  fibrin  are  numerous  white  cells.  The 
.site  of  the  membmne  shows  on  microscopical  (examination  a)mplete 
loss  of  the  epidielial  cells,  for  the  membrane  lies  n(>t  so  nnich  upon 
these  cells  as  in  place  of  them,  and  they  arc  destrcjycMl  by  necrosis.  The 
close  adhesion  of  the  membrane  to  certain  parts  is  (»x])lained  by  the 
fact  that  squamous  epithelium  clothes  them,  and  below  it  there  is  no 
basal  membrane,  hence  the  exudate?  li(^^  directlv  on  the  mucosa,  while 
in  the  tonsils  it  penetrates  the  lacunje. 
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Deeper  diphtheritic  iDflaminatious  bepn  in  the  8ame  way  by  the 
fonoatiou  of  small  spots  of  white  membrane  which  make  the  surfucu 
appear  as  if  dusted  with  fibrinous  exudate;  but  they  are  distinguished 
by  tlie  greater  or  less  depth  to  which  tlie  necrotic  process  penetrates 
tiie  mucous  membrane,  leading  to  the  formation  of  eschar-like  niassos 
which  are  firm  and  contain   no   nuclei.      The  basis  and  the  tissue 
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adjacent  to  such  eschars  present  severe  hy]>crcniia  and  cellular,  and  at 
times  heniorrlmgic,  uifiltrntion  The  slougli  ertrresponds,  then,  to  a 
liyrr  of  (U  id  mucou-.  numbnme  In  sneli  cases  the  pseudomembrane 
csmnot  1h  ( isih  lifte<l  off,  and  if  toni  invay  by  force  tliere  must 
remain  n  difxt  in  the  membmuc;  and  wlicre  the  slough  separates  by 
ita»'lf,  i'ft<  n  w  itb  snppuntiou,  an  ideer  is  left  which  heals  witli  scar 
formation. 
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The  superficial  forms  oi  psetidnmctuhranouij  inflanimatiou  hax'e  lieen 
calktl  croup,  the  (leei>er  kniiHii  as  diphtlieriu.  Tho  distiuotioD  doej^uot 
agree  witli  clinical  observatioua,  and  tlif  grades  Ixitweeu  the  two  forms 
are  numerous  and  merg^e  iutu  each  otlier.     (See  Chapter  X.,  A.,  3), 
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L  t  of  glaiid  tubuli'i.     <  40. 

The  deeper  form  is  ajnimun  m  the  intestine,  teas  su  in  tlie  phapi'nx. 
Both  may  arise  from  difFtnnt  batt^riii,  and  witli  Iwth  tlic  lo.«s  of  tlie 
epithelial  layer  is  the  eBHtutul  Lkiin.nt. 

5.  Suppurative  or  Purulent  Inflammation. 
In  thb  form  there  is  a  p'^cnlrnr  cMKljiti'  <';ill('<l  yn^i,  on  sni-face.s  nr 
in  cavities,  which  is  a  yellow  fluid  with  ut  times  a  fireeii  tinfie,  ci-cjimy 
"r  viarous,  alkaline  when  recent,  and  wjusists  i)f  senini  and  cells.  The 
%rum  is  albuminous  and  may  contain  flakes  of  fibrin  and  also  mucus. 
Thp  cells  are  round,  amebotd  when  fr<^sli,  in  jMirt  lymphocyte**,  but 
^«  vast  majority  are  poh-nuclear  leucocytes.  (Fijis-  38  and  3tl. ) 
Many  oella  undei^  a  fatty  <legenenition  which  gives  them  the  look  ()f 
"ttj- granubu-  cor|iiwrlcs.  In  many  catarrhal  inflammations  (as  of  the 
uliwlder}  the  pus  relts  -iuffer  ii  mncons  degeneration.     Remaining  fur  ii 
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tiiiio  lis  H  iHillwitioii,  pus  wlls  bcfjome  (irv  and  caseoua.     The  pus  culls  1 
tHimn  iilnioHt  eutiroly  from  emigration  of  white  cells  from  the  blood.  [ 
Itnt  the  HxinI  vvl\»  miiy  iiudei^  mtiltiplicntion,  and  their  derivative) 
limy  Ih'  mixi>d  witli  the  pus  cells. 

A  tR'<;iiliuri(y  uf  !#uppiinitiiiii  in  that  not  every  irritation  suffices  t»  | 
(triHlin'o  it,  Mechani«il  stimuli  ami  chemicals  which  may  lead 
iiiH'!ii!<is  do  uot  cjiii!-!)  it,  while  mauy  otiier  chemicals  and  many  bac- 
teria do  A)  (^Kin^uktly.  Among  the  bacteria  the  commouest  arc  the 
NtapliylDooocuri,  strtptucocous,  pueimioeoociis,  gonococcus,  and  the 
Ihu'iHus  ooli  wmniunis;  hut  uther  forms  may  be  found  in  pus.  The 
ii'lliilar  I'sudiitc  is  dctermiiiod  hv  the  chemotoctic  influence  of  the  irri- 
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buit  l|v  IWV  Aixxuxliit^  t»»  tiw  inflnrtKv  »if  the  «• 
an-  tliffrrvHMVs  t»><iii»l  lu  thf  [Xts.  )«inly  fiMui  ^uh<iai>m»  mixed  with 
il  awl  jwrtly  tumi  e)innjp>i  iu  ifc*lf.  lu  st* wre  r*<«s  ihr  «n»  of  the 
nuppitniliiw  nutx-  Imil  h>  iK\-n>sts  of  ilh'  tisstM-.  In  BMnr  okss  iknn 
»  hUi  tui  inVAsiiw  by  hwrlmit  i4  )>uiiv6ta.t>i«.  w  thu  dwiw  u  faodi 
Mipimmtiw  mmI  jpUMfivuiMa*  tkistnmitvi  ii(  tlw  |Mn.  wilK  evoloiiott  of 
rfiiikiiu:  K»^«^  anti  (■xuiUtt-  uf  putml  tfuWL  Ai>ianni>tkiB  v/  gases  in 
l)w  liv-m-  ^^ttt*-**  nu^vvwowa  |?Mu;tv«>i<tt»  r«n)^y:«<Ba  \f>.  57^  The 
|Mt»  tt\^  iVKh  mnu^nwm  kci  w  ihin.  mUKh-Uwra,  and  Ml  of 
iwtn«w<<ivv  hwetocik  HmMct  (wt*  cs  «>  ^ranaM<l  ahft-nr.  the  pM 
iH*^  •»*.     \>«v  1-Wfacr  V.) 
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Of  the  purulent  inflanimations  we  distinguish  two  forms,  the  super- 
ficial and  the  deep  or  interstitial.  To  the  first  belongs  purulent 
catarrh  (blennorrhea),  where  the  exudate  is  mixed  with  j)us  cells  and  the 
membrane  is  not  seriously  injured,  the  proliferated  epithelia  also  being 
contained  in  the  fluid.  Slight  suppurations  in  the  rete  Malpighi, 
called  pustules,  make  another  variety ;  and  the  serous  and  serofibrin- 
ous collections  in  the  body  cavities  also  may  contain  numerous  pus 
cells.  Such  purulent  fluids  in  the  pleura,  joint  cavities,  and  elsewhere 
are  called  empyema. 

The  interstitial  suppuration  may  be  diffuse  or  circumscribed ;  the 
former  is  called  phlegmon  and  the  latter  an  ahHceHH.  Both  result  from 
purulent  softening  and  destruction  of  tissue,  the  proliferated  cells  becom- 
ing mixed  with  the  pus  instead  of  making  new  tissue. 

When  there  is  a  pronounced  serous  infiltration  of  the  region  involved 
in  suppuration  it  is  termed  acute  purulent  edema,  and  this  often  pre- 
cedes the  formation  of  a  phlegmon.  The  latter  has  no  sharp  limits,  but 
tends  to  spread  in  a  diffuse  manner.  It  occurs  especially  in  the  loose 
subcutaneous  tissue,  in  the  subperitoneal  and  submucous  layers,  and 
wherever  connective  tissue  is  present  in  large  amount.  Together  with 
such  suppuration  there  may  be  necrosis  of  large  portions  of  tissue 
without  purulent  dastniction  of  them.  Hence  in  purulent  phlegmons 
there  may  be  masses  of  connective  and  elastic  tissue,  muscle,  fttscia, 
antl  tendons.  Especially  those  tissues  which  resist  the  suppuration 
niiy  die  in  large  miusses  and  float  in  the  j)us,  and  when  bone  and  car- 
tilage are  attacked  portions  of  these  may  also  be  found.  Phlegmonous 
pnxjesses  are  often  accompanied  by  gangrene. 

AfjHcesses  form  purulent  collections  in  the  deeper  parts  of  organs, 
the  tissue  softening  and  making  a  cavity  filled  with  the  j)us,  and 
sliarply  limited  from  the  surrounding  parts.  Here  also  the  tissue  may 
necrose,  and  thus  in  pyemic  absoesses  of  orgjms  there  may  be  a  necn)tic 
centre  surrounded  by  a  zone  of  purulent  and  hemorrhagic  tissue,  infil- 
trated with  cells  and  breaking  down. 

The  necrotic  focus  may  tend  to  separate  from  the  healthy  parts  by 
a  line  of  demarcation,  and  in  bone  this  leads  to  the  formation  of  a 
sequestrum  which  may  be  extruded,  and  tlius  the  process  brought  to 
healing.  Similarly,  infected  emboli  set  up  abscesses  which  in  the 
organs  seldom  end  with  healing,  becjuise  the  pus  cannot  easily  be 
emptied  and  the  suppuration  tends  to  invade  (►thcr  tissue. 

Accumulations  of  pus  are  found  at  times  wliicli  have  not  been  forinc^d 
in  «hi,  but  have  been  caused  by  the  burrowiiiLr  of  pus  from  higher 
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(Nirt'.  Thus  with  carit-s  itF  tlie  vertebne  the  pus  may  work  along  the 
poimM  muMtlu  behind  the  pcrituneutu  uud  appear  below  Pou{Kirt's  ligii- 
nifiil  iM  II  "  p-Miod  absocss."  In  retrophuiyn^^l  Hbscess  the  pus  may 
invade  the  mediuiStinuni  in  a  i^hnilur  manner. 

Cin-innnnrilKtl  iibsue»A  with  nucrosis  in  the  hair  foUiclt^  is  known  a& 
a  fiii-ttiwle ;  wilou  sovoral  follicles  together  are  involved,  as  a  carbunete. 

By  diiep  Diippnnitioii,  either  uf  the  ^urfiice  or  of  deeper  parts,  an 
uleer  may  result  (p.  ■")7),  Different  forms  niay  be  recoguized  accord- 
ing til  tho  defof^^t  <!iin^(Kl.  Thty  asually  tend  to  increase  iu  size,  and 
neorotui  ohaiigeu  are  combinotl  with  the  pns  formation,  as  in  bed-amw, 
where  tliere  are  denth  and  wpamtion  along  tlie  edges  and  on  tlie  bottom 
of  the  uloer. 

The  base  of  an  iilivr  vnrirs  iti  (ipjK'annice  awarding  to  if*  canse.  It 
may  1k>  eoveretl  with  fresh  pus,  or  by  granidationf,  or  by  diphtheritic 
nieinlirHiie  or  gangrenous  3loughs,  Its  edges  may  be  swollen  and 
proniineut,  nr  sharply  out,  or  undermined  aud  prola|)9ed.  When  iU 
txlgtti  bocouie  iieerutic  and  the  ulcer  spreads,  it  is  called  gangrenous, 
Mill  if  tlie  gangreun  is  oontined  txt  the  surface  it  is  termed  phagedenic. 
W'huu  one  side  advances  as  tlie  other  heals  it  forms  a  seqiiginous 
uW*r,  and  with  pmUfenition  of  cidls  wltliout  healing  it  is  called  hj-per- 
jiliLstic.  (S<>t'  I'hapter  XV,)  When  tleep  abscesses  burrow  to  the  sur- 
fixv  then-  may  be  a  uamiw  eutial  lending  into  the  pus  focus ;  this  is 
tnllecl  n  Juttuiit. 

Hraliug  in  supcrfiwil  suppuration  is  simple,  die  secretion  lessening 
ami  tho  hist  otdU  boing  regenenito). 

In  \\w  ilwper  pnH>'s«>s  die  coiidtlions  arc  more  C(implicab<d.  If 
the  pus  is  evucuiited  uud  tin-  Kteleriu  dif,  rvgenerarive  processes  start 
in  the  whIIs  Iwitliiig  to  foruuitioa  of  1,^>uug  cwnnertiii-e  tissue,  emigra- 
tion of  white  M>IU  stii|ks  granuhtlious  (i>nu.  notl  healing  U  completed 
by  u  cimlris,  Unly  small  absiiss^-s  nwy  be  healed  by  simple  nrs*irp- 
tiou  iif  the  ptis  withtHit  M-nr  tmnatitkn. 

\VIh<ii  wrkiinits  arv  ooniplifaie^l  by  supptmtiou  the  hcalit^r  follows 
in  thi'  !<uim'  tvay  {\x.  '.*'i).  tltvctl  wotnwls  pn^cnt  but  little  rvdness, 
swcUiuir.  i»ud  !^vn«tii»n ;  njn-u  ones  m»y  ln"  f»i\-wttl  with  pumleni 
i<eniio»,  whieh  U  cvptkMki  ivi>\»n)iitif  to  the  vinileuoe  of  the  inftili-m, 
[  gatiirrviKMi*  may  h-wd  m  hnre  ]>«tTTfcirti\-r  (csioos.  The  pns 
|tl»'  losM  of  tlu.-  -^itMttM'  enutnlatt^ius,  the  mmml  ^ir^vee  hxs 
II  ufct*!-  whi^  luay  ^iti-*!.  If  pn«gTv^  is  ^ivorable  a  sear  is 
ufWu  U>  olt->>r\-i:\l  tlut  among  the  s 
tnuati^o.  A  atue  of  itrmi  gnuial 
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develops,  takes  on  a  denser  diameter,  and  withstands  the  suppuration 
by  forming  fibrous  tissue.  ThLs  is  the  secondary  union  mentioned 
above. 

Infei^ted  wounds,  which  never  heal  by  primary  union,  often  present 
the  proliferation  of  atypical  epithelium  and  glands  already  described 
(p.  93).  Before  the  area  is  covered  by  new  epithelium  the  granula- 
tions are  large  and  fungous,  and  are  called  prowl  Jlesh,  or  caro 
luxuriaiiff.  The  same  is  observed  in  all  slow  chronic  suppurations  of 
mucous,  subserous,  and  intermuscular  tissues,  with  continual  prolifera- 
tion of  cells,  softening  and  death  of  these,  and  no  apparent  tendency 
to  repair.  With  abscasses  which  slowly  increase  the  adjacent  connec- 
tive tissue  may  present  granulations  which  partly  are  lost  but  partly 
engage  in  enclosing  the  focus.  Such  a  limitmg  process  forms  an 
abscess  membrane  or  pyogenic  inenibrane.  Pus  foci  which  form  slowly 
without  external  sign  of  reaction  are  cjilled  cold  abscesses. 

The  pus  of  abscess  and  empyema  which  is  not  evacuated  may 
undergo  more  or  less  complete  absorption  or  l)ecome  encapsuled,  but 
danger  of  general  infe(ition  is  present  until  completely  heiiled,  or 
exacerbations  and  rapid  spreading  may  occur.  Between  the  two  layei's 
of  serous  membranes  adhesions  niiiy  form  and  later  calcify.  Chronic 
collections  are  sometimes  observed  which  show  a  return  of  the  sup- 
puration even  after  they  are  encapsuled,  and  the  limiting  tissue  mav 
l)e  broken  through  or  simply  new  puruleiit  exudate  cx)llec?ts  in  the 
aivity.      Examples  of  this  are  set»n  in  the  pleura  and  peritoneum. 

Practically  all  severe  suppunitions  are  caased  by  bacteria,  and  from 
the  self -propagating  po  Wei's  of  these  organisms  the  process  tends  to 
persist.  (See  Chapter  V. )  It  may  spread  in  spite  of  the  power  of  re- 
pair in  the  surrounding  tissues.  By  metastasis  there  may  Ix'  a  dif- 
fusion to  distant  portions  of  the  lx>dy.  This  dei)ends  upon  trans|M)rt  of 
btictcria  through  the  lymph  or  bloodvessels ;  if  through  the  lynij>haties 
the  bacteriji  may  be  arrested  in  a  node,  whi(^li  then  suppunites. 
Thnnigh  the  blood,  nuisses  of  cocci  and  other  bacteria  may  cause 
emlx>lism  and  thrombosis  in  various  capillaries.  ITnder  thromliosis 
and  embolism  onlv  those  forms  were  discussed  which  were  free  from 
infection.  If  they  contain  bacteria  or  are  due  to  their  j)resence  the 
conditions  vary.  Thrombi  form  rapidly  in  inHiiiiKMl  tissue,  esj)ecijdly 
when  the  vessel  walls  are  affected  by  suppuration.  These  thmmbi 
have  a  far  stronger  tendency  than  the  others  to  soften,  and  hencc^  there 
is  opportunity  for  particles  to  become  emboli.  Wherever  such  [)ar- 
ticies  lodge  their  contained  bacteria  develop  and  a  metastatic  abscess 
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results.  As  these  emboli  are  u[)t  to  be  siiia.ll  and  are  arrested  by  sniaI11| 
vessels,  the  reniilting  infai'ctri  are  t'lmimonly  smaller  and  less  regular  1 
than  the  simple  infarcts,  and  occur  Ixtth  in  the  depths  of  orgaut*  aud  A 
ou  their  surfaces. 

Such  a  suppanitiun,  generaliiteii  thmugli  the  body,  with  metastatic  | 
abseesses  iu  mauy  parts,  (*ijiistiliitt',i  iJifi-iuia.      (S.v  Chajiter  V.) 

(i.  Gaseous  Inflammation. 

This  form,  in  which  the  iufiltrated  tissue  becomes  caseous,  belongs 
iimong  inflainniations  which  lead  bi  necrosis  (p.  Oo).  It  is  chiefly 
observed  as  a  part  of  tiiben.'ular  or  fypbilitic  lei?ioiis,  and  will  fje  notict-d 
with  them, 

7.  Hemorrhagic  Inflammation. 

Any  exudative  iuflamuintiitn  niay  be  accompanied  l)y  the  exit  of  red 
celU  from  the  vesseU,  aud  heucc  serous,  tibriuous,  and  purulent 
iDflammations  niiiy  become  heniorrhagic.  It  is  often  a  sign  of  severity 
ill  the  lesion.  In  tlie  hemorrhagic  diathesis  the  inflammatory  exudate 
mav  have  the  same  character. 


s.  Prodactive  Inflammation. 
ProduiHivc  infltiminntion  niiiy  Ix'  the  iVf^uH  of  an  exudative  form 
ivhon  the  defwbi  of  tlie  latter  are  restored  by  connective-tissue  forma- 
tion, but  this  prueeij3  of  healing  may  transcend  the  limits  of  a  repara- 
tive change  (p.  111).  The  same  is  ol>served  in  tissue  which  tends  to 
limit  destructive  lesions,  as  wbau  periostitis  with  usteomyelitis  laete 
beyond  tlie  duration  of  the  latter  aud  liecomes  an  independent  disease. 
(Fig,  9, )  So  also  the  connecti^'e  tissue  hyjierplasia  in  tuberculous  and 
syphilitic  diseases,  at  first  protective,  may  become  progressive,  ae  also 
endarteritis  obliterans  which  ocenrs  where  dejitructive  lesions  surround 
vessels  and  tends  to  prevent  the  exit  of  blcMxl  from  tJie  vessels.  (Part 
II.,  Vessels.)  Such  forms  of  pnidiictive  inHiimmation  are  seoondarj". 
A  primary  imrii^i/,  is  characterized  from  the  first  by  a  tendency  to  the 
growth  of  new  tissue,  while  other  features  are  unimportjint.  Thus  in 
serous  membranes  there  may  be  In-jwrplasia  without  marked  exudation. 
In  the  lutig,  inhalation  of  dust  may  set  up  an  interstitial  infiammatiun, 
which  is  accompanied  by  catarrhal  symptoms,  but  the  fibnins  stroma 
of  the  organ  is  specially  affected.  The  interstitial  tissue  is  infiltrated 
by  round  cells,  often  in  groups.  Tlie  connective-tissue  nuclei  multiply 
aud  lead   tn   the  formation  of  new  couuertivo  fibres  (p.    8S),   aud, 
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becoming  scar-like  and  contractiug,  the  shriakage  leada  to  atrophy 
of  the  Dornml  elenieute  of  the  jiart.  Typical  iustances  of  this  arc 
fmind  in  the  Uver  and  kidney.  Such  interstitial  intlamnmtion  of  the 
liver  is  callwl  atrophic  cirrliosis,  the  hepatic  cells  disappearing  as  the 
iutersttttul  stmnia  increases.  Similar  forms  in  the  kidney  jiivf  an 
iut«r^titiul  nophritis  with  loss  of  glomeruli  and  tubules.  In  the  spU^u 
the  tnibe^'iilse  and  cupanle  become  thickened.  In  the  intima  of  vessels, 
in  lymph  nodes,  and  the  genital  organs  similar  changes  oeeiir. 


\Mftj'^-o"»a^fc's:  -is:: 


b     StRUKllOf 


Primarj'  iirnduetive  inflaniumtiun  is  not  limited  to  connective  tissue, 
for  it  may  involve  cartilage,  l>iine,  iind  neurogliii.  In  the  two  former 
there  may  be  circ umseribed  outgrowth^*  or  diffuse  sclerosis;  in  tlie 
ner^'ous  system  thickening  of  the  stroma  is  followed  by  atrophy  of  the 
oefis  and  fibre.-,.     (See  Part  11. ) 

Many  local  outgmwtlis  va  cartilage  and  bone  form  tmnsitJous  h'  llie 
strict  neoplasms,  and  can  at   time^  W  di-itmgwiahed  only  by   (heir 
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[nIcnIitUI  bepkUlli.  a.  OmtnUllODCtilli.  r.  LTiDphocfLm.  <.  New  Bbrntu 
iIl  p.  Vonag  gall  diicte.  I.  Groupa  or  liver  cells  Hirrounded  bjr  grawliig 
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origin.  On  skin  and  mucous  surfaces  of  certain  regions,  and  especially 
where  one  adjoins  the  other,  many  inflammatory  lesions  are  accom- 
panied by  elongation  of  the  papilhe;  these  grow  and  divide,  while 
their  epithelial  cells  multiply,  tuid  thus  a  cauliflower  excrescence 
results,  called  a  fibn)us  papilloma.  (See  Chapter  III.,  E.)  i\jnong 
such  growths  the  ix)inted  condyloma  may  be  mentioned. 

D.    INFECTIOUS  ORANXTLOMATA. 

The  name  infections  granulomata  is  given  to  a  group  of  diseases 
which  are  due  to  specific  organisms  and  have  the  tendency  to  produce 
numerous  small  fo(;i  of  gmnulation  tissue  throughout  the  body.  This 
cliaracter  and  the  resemblance  to  certain  neoplasms  justify  tlie  name, 
but  they  may  also  apjMiar  in  diffuse  forms. 

1.  Tuberculosis. 

Since  the  discovery  of  the  tubercle  bacillus  the  signification  of  tuber- 
culosis lias  become  purely  etiological,  for  it  includes  all  the  effects 
produced  by  the  micro-organism.  These  may  be  of  a  vastly  different 
nature,  but  the  pathognomonic  element  Is  the  aj)pearance  of  more  or 
less  numerous,  small,  and  circumscribed  nodules,  which  tend  to  l)ecome 
caseous.  These  nodules  are  the  site  of  inflamnuition,  with  fibrinous 
or  cellular  exudate  and  a  varying  proj>orti()n  of  cell  i>n)liferation  in  the 
neigh borhocxl.  It  is  an  importiiut  fact  that  in  these  foci  the  blcKxl- 
vessels  disappejir  ejirly,  in  part  by  c^iseous  uecn)sis. 

A  tubercle  is  a  small  ncxlule,  at  first  uot  visible  in  the  gross,  which 
increases  to  the  size  of  a  millet-seed,  and  is  gray  and  non-vascular. 
It  may  lie  in  normal  tissue  and  pmjcH't  slightly  above  the  cut  section, 
and  it  may  be  single,  conglomerate*,  or  regularly  distributeil  in  count- 
lt»ss  numbers. 

Microscopically,  the  tul>erclc  consists  chiefly  of  cells,  among  which 
those  of  granulation  tissue  occur.  The  ej)ithclioi(l  cells  arc  found  with 
light  nuclei  and  large,  vjiriously  shaped  bodies,  at  times  with  processes. 
Tlie  j)olynucleiir  giant  cells  occur  with  gre^it  regularity,  and  the  luiclei 
are  usually  arrangtMl  al)out  the  margin  of  the  cell.  Small  and  large 
namd  cells  are  nciirly  constiuit,  with  single  granular  nuclei,  and  early 
or  bite  the  polymorphonuclear  leucocytes  appear.  W'Iumi  the  round 
a»lls  are  particularly  numerous  the  tulxnvlc  is  called  lymphoid.  Beside 
the  cells  there  is  usually  a  finely  reticular  fibrous  tissue,  which  ironsists 
for  the  most  part  of  coagulum  whose  aj>peanuice  indicnites  the  beginniu;:: 
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of  caseation ;  but  it  includes  also  au  actual  reticuliuu  whose  fibres  lie  1 
between  the  cells,  and  in  its  nodes  there  are  single  cells  whose  processes 
radiate  into  the  reticulum. 

The  tubercle  cuusist^,  then,  essentially  of  cells  of  connective-tissue 
origin,  between  which  leucocytes  appear.  Where  epithelial  cells  occur 
there  may  be  proliferation  of  these  also,  and  of  glands.  Abdiit  liver 
tubercles  bile  capillaries  develop,  whose  lumen  is  filled  with  prolifer- 
ating epitholia,  and  in  tubercles  of  the  kidney  renal  tulles  multiply 
similarly. 

Many  small  tubercles  nuiy  fuse  to  a  larger  mass.  It  is  characteristic 
of  all  tubercles  that  they  lack  vessels,  which  accounts  for  their  short 
existence  and  rapid  decay.  By  the  time  a  tubercle  has  reached  the 
size  of  a  millet  seed  it  presents  regressive  changes,  tlie  commonest  being 
caseation.  (Figs.  10  and  11.)  This  b^ns  w4th  a  yellow  change  in 
the  middle,  while  the  periphery  remains  gray.  The  necrosis  Is  notice- 
able early  in  tlie  giant  cells.  Cajication  progresses  tuitil  tlie  entire  mass 
is  converted  into  yellow,  non-nucleatetl  detritus. 

In  many  tubercles  which  grow  slowly  there  is  a  fibro-hyaline  change 
on  the  edge,  by  which  slender  and  s]iindle-sliapcd  eells  are  arranged, 
often  oonoentricftlly,  about  tlie  focus  ami  form  fibrous  tissue.  These 
cells,  like  the  reticulum  in  the  tubercle,  undet^  a  hyaline  thickening, 
as  already  described  in  lymph  nodes  (p.  70).  This  fibro-hyaline  traua- 
formation  extends  inward  concentrically  toward  the  caseous  ])arts,  or 
even  permeates  the  ntxlule  Ijcfore  caseation.  Tliis  is  explained  by  the 
connective-tissue  origin  of  the  cells  in  tut>ercle  and  their  power  to  form 
fibrous  tissue. 

Wlien  numerous  tubercle  bacilli  enter  the  lymph  or  blwjd  stream 
they  are  distributed  to  an  organ  or  part  of  an  oi^n,  but  entering  the 
venous  blitod  they  may  be  scattered  over  the  whole  body.  Hence  we 
ob,ser\'e  either  partial  or  general  dissemination  of  tubercle,  and  the 
latter  is  called  general  miliary  tuberculosis.  This  is  an  acute  condition 
which,  with  the  sj-mptoras  of  general  infection,  may  end  in  death 
within  a  few  weeks,  and  tJie  hacilH  may  be  found  in  tlie  blood. 

When  but  a  small  number  of  bacilli  settle  in  an  organ  the  general 
health  is  but  little  disturbed,  and  tlicy  have  time  to  develop  and  infect 
tlie  jidjficent  tissues.  Thus  large  solitary  or  conglomerate  tubercles 
may  ln'  found  which  have  resulted  from  tlie  formation  of  small  second- 
ary nodule>i  !il>out  tlie  primarv'  focus  and  final  fusion  with  it,  XecroiaB 
and  ciLsciition  nmvert  the  whole  into  a  uniform  mass.  The  secondajy 
n'xhiles  Bt!irt  hy  the  entrance  of  Ixicilii  into  the  lymph  spaces  about  the 
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W        first  nodule.      Hence  they  are  usually  ftrraiigetl  in  a  ring  about  it.       ^^M 
I         (Fig.  60. )     The  secoudary  are  called  resorption  tubercles.     The  con-      ^^| 
■         glomerate  forms  oecur  in  the  liver,  spleen,  brain,  kidneys,  and  else-       ^^M 
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CoagiOHtenie  luln.rcle  ia  Ihe  bmln     (  1     Ubut  iiniin  reBorplimi  luberclEscoDtalnlni;  |r)  giant               ^^M 
cilia     a   Round-cell  tnllllislkn     n.  Vuseti.                                                         ^^M 

where       Their  {irowtli   la  -^low  iind  thi\  belong  tu  tiie  chronic   variety         ^H 

of  the  ditteOM.                                                                                                        ^H 

Tubercle  bicdli  may  cause  dLffu'w  inflammatory  procesaes  of  various         ^H 
Itindjs      With  nodule  furmation   there  mar  be  serous,   fibrinous,    or        ^^H 
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H                 TnberuuUr  uloHF  ut  tbe  Inwiutw.    a.  UuouM.   ft  Sabmneou.    «.  HuMatirli.   t  Clear 
f.  Tubercle  la  tbe  mucow.    ('.  FacoM  m'eaUnc  In  ibe  middle     x  13. 

purulent  exudation,  nnd  between  the  tubercles  a  proliferation  of  con- 

nective tissue  [u:iy  occur.     In  such  ca.ses   we  fpetik  of  a  tuberculous 
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D(l  iuliltrittiuii>4  nre  observed 
The  edge  is  irregular  and 


ffjtii  tubereulous  meuiugitis  in   whicli  there  is  on  exudaUt,    usiial1y| 
ptirideut.     The  same  'm  true  of  serua-s  nietubraneii,  and  iu  tlie  hitter  a 
eellular  prol if e ratio u  may  lake  place,   as  already  described  (p.  110), 
With  either  exudative  or   productive    tulwrculous    iuflammatioi)    the 
exudate  may  be  hemorrhagic. 

On  mucous  membranes  (Fig.  til),  tuberciilo,sis  begins  as  a  granu- 
lation beneath  the  epitbt-lium,  causing  a  marked  infiltratiou  of  tlie 
mucosa  and  elevating  the  surface.  Then  the  caseous  mass  breaks 
through  on  the  mu<x)Us  anpect  and  forms  the  tuberculous  ulcer,  iu 
whose  etiges  and  base  small  tubei-cles  j 
wliieh  break  dowu  and  enlarge  the  ulcer. 
may  be  sinuously  undermined. 

Pure  productive  forms  of  tuberculosis  are  found  in  lytnph  nixle.-i, 
bones,  and  joints.  Caseous  changes  are  apt  to  occur  early  iu  both 
tubercle  and  surniunding  granulatitm  tissue,  at  tirst  iu  scattered  areas 
and  then  spreading.  Such  processes,  however,  may  heal,  as  is  true 
also  of  mucous  ulcers,  healthy  granulations  forming  about  the  area 
whicli  end  iu  cicatrization,  absorption,  or  eulcifi cation.  Iu  some  cases 
the  young  tissue  about  the  tubercle  shows  a  tendency  fnjm  the  tirst 
to  make  scar  tissue,  and  iu  these  favorable  coses  the  caseation  may  be 
absent  or  unimportant;  tliis  applies  to  some  cases  of  fungous  joints. 

The  discovery  of  tubercle  bacilli  in  certain  exudates  pnivea  that  they 
liave  the  power  of  causing  simple  inflammations  or  those  with  but  few 
tubercles,  elitirely  resembling  ordinary  inflammations  except  that 
caseation  of  ihe  tissue  and  exudate  is  liable  to  happen  iu  time. 
Examples  of  this  niseous  inflammation  are  found  in  cheesy  pneumonia 
and  bronchitis,  and  in  papillary'  caseous  nephritis.  (Part  II.,  various 
ot^ianfi. ) 

In  cheesy  pneumonia  we  find  an  exudate  in  tlie  alveoli,  as  in  other 
jiulraonary  inftammatious,  and  this  undei^;oes  caseation. 

In  those  cases  where  tlie  tuberculous  inflamnuition  is  purulent,  as  in 
meningitis,  bronchitis,  and  arthritis,  the  pus  consists  of  Icuc^icvtes  in 
the  main,  like  ordinary  pus,  and  the  tissues  show  necrotic  tendencies, 
loss  of  nuclei,  and  fragmentation. 

.'^|»c(.'i:U  forms  of  tubcn-ulosi.*  are  scrofula  juhI  the  pcjirly  dLseaae  of 
cattle 

Scrqfuln  occurs  especially  in  early  childhood,  Ijetweeu  the  ages  of 
two  and  thirteen  years,  and  affects  the  lymph  nodes,  esj>eciallv  of  the 
neck.  These  ntides  become  swollen  and  livjwrpliwtic  in  groups  and 
undeigo  fibrous   induration  or  suppuration,  in   the  latter  case  with 
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obstinate  fistulee  remaining.  By  progressive  involvement  of  many  nodes 
there  may  be  a  transition  to  psendolenkemia.  (See  Chapter  III.,  E.) 
Together  with  the  scrofulous  lymphomata  there  are  often  afifections  of 
tlie  skin,  eczema  or  scrofuloderma,  chronic  catarrh  of  mucous  mem- 
brana<?,  especially  of  the  head,  scrofulous  lips,  phlyctenular  conjunc- 
tivitis, adenoid  vegetations  in  the  pharynx,  and  enlargement  of  the 
tonsils.  These  diseased  regions  correspond  to  the  point  of  entrance  of 
the  bacilli,  but  many  infective  agents  may  pass  through  these  parts 
without  injuring  them,  and  rciich  the  nodes.  Thus  in  the  cervical, 
bronchial,  mediastinal,  and  mesenteric  nodes,  the  port  of  entry  is  the 
mucosa  of  the  throat,  of  the  lung,  or  of  the  intestine,  respectively. 

The  relation  between  scrofula  and  tuberculosis  is  viewed  in  different 
lights,  but  it  is  certain  that  there  is  a  close  relation  between  them. 
Some  of  the  scrofulous  invasions  of  the  nodes  are  plainly  tuberculous 
for  they  contain  the  bacilli,  and  with  many  scrofulous  children  tuber- 
culosis of  bones,  joints,  and  lungs  are  observed,  or  miliary  tuberculosis 
may  complicate  the  case.  Hence  scrofula  has  Ixjen  called  the  tuber- 
culosis of  childhood.  It  seems,  however,  as  if  the  relation  were  more 
indirect.  The  varioas  additional  afifections  of  cutaneous  and  mucous 
surfaces  are  not  essentiallv  tuberculous,  and  mav  show  no  anatomical 
or  etiological  relation  to  tubereidosis,  though  other  bacteria,  as  the 
pyogenic,  often  appear.  Thase  facts  suggest  that  scrofula  is  tubercu- 
losis in  only  a  portion  of  its  phenomena,  but  is  ratlier  a  congenital 
disposition  with  a  peculiar  sensitiveness  to  infections,  especially  to 
tubercle.  Such  a  disjwsition  is  characteristic  of  early  years  and 
markedly  so  with  scrofulous  individuals.  In  many  cases  tlie  skin 
and  mucous  lesions  are  the  port  of  entry  for  the  tubercle  bacilli,  and 
become  tuberculous  in  common  with  the  lymph  nodes.  This  vulner- 
ability may  be  explained  by  peculiarities  in  the  anatomical  construction 
of  the  patient,  as  looseness  of  the  submucous  tissue,  lymph  stasis,  and 
ease  of  inception  of  bacterial  products. 

Tlie  pearly  disease  of  cattle  is  accompanied  by  the  formation  of  large 
conglomerate  nodules  resembling  sarcoma,  in  various  orgiuis,  having 
but  little  tendency  to  spread  through  the  body,  extending  locally  vcrj- 
slowly,  and  microscopicjdly  consisting  of  epitlielioid,  giant,  and  white 
cells,  with  some  fibrous  elements.      They  regularly  caseate  and  calcify. 

The  further  course  and  results  of  local  tuberculosis  are  verv  mani- 
fold,  depending  upon  whether  the  focus  cascat(»s  or  becomes  hyaline 
and  fibrous.  By  the  latter  change  obsolete  tubercles  and  scars  arc 
formed  which  bring  no    danger    to   the  adjacent  or  distant  tissues. 
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Hniall  maeoiis  foci  iiifiy  be  iibsurbod  w  heu  the  bucilli  present  are  dead,  ■ 
ur  lime  euit*  (le)>o.sit  iu  tliem  and  a  tihnius  cup^ule  fornis. 

With  rapitl  iiicrejise  and  widet^pread  caseation  the  softening  and  J 
liquefuptjon  lead  to  die  formation  of  birge  eavities,  in  spittt  of  mijaa  i 
fibrous  proliferation  in  adjawnt  parts.  The  wall  of  the  cavity  breaks  j 
down,  and  tJius  it  enlar^i;  its  contents  are  turbid,  yellowish,  and  I 
purulent.  Small  cavities  may  be  eaiapsnletl  and  even  healed  by  I 
resorption.     (See  Chapter  IX.) 

A  small  tnbercnlar  focus  without  infection  of  tlie  immediate  vicinity 
may  remain  a  long  time  as  a  "  latent"  tuberc^le,  but  at  any  time  a 
loeal  or  geoeral  invasion  may  proceed  from  eucb  a  focus,  (ienerally 
the  lat4.'ot  form  lasts  for  years  as  a  fibrous  or  calcified  nodule  and  its 
baoilli  die.  Iu  tissues  entirely  fibrous  and  scar-like  or  calcified,  no 
living  bacilli  are  found,  and  inoculations  of  animals  widi  such  material 
remain  negative,  while  from  caseous  foci  infection  is  always  possible. 
Hence  tuberculosis  is  curable,  and  at  times  heals  i^pODtHueously,  The 
niniaius  of  tubercidous  collections  iu  tlie  lungs  are  frequently  an 
accidental  find  at  autopsies  after  death  from  other  causes.  Tuliercu- 
lous  disease  of  nodes,  bones,  and  joiutt^,  and  lupus  of  the  skin,  may 
also  hod  without  assistance.  As  a  f^^ucml  rule,  it  may  be  stated  that 
licaliug  occurs  in  tuberculosis  earliest  in  the  organs  most  often  affected. 

Spread  of  tlie  disease  from  a  primarj-  focus  occurs  by  caniad  or 
mdiiMasis.  Contact  infection  is  observed  on  the  surface  of  hollow 
Olsons  or  cavities.  Tints  tubercles  are  disseminated  over  wide  areas 
when  a  softcniuf;  focus  empties  into  the  pleura  or  peritoneum,  or 
when  the  renal  pelvis  is  affected  and  die  urine  carries  bacilli  to  the 
ureters  and  bitwider,  and  vcr\'  conmionly  in  the  bronchi  when  a  cavity 
empb'cs  into  one  and  the  infected  sputa  arc  drnwn  into  tlie  fine  twigs 
of  other  brtvnclii.  Pulmonary  tuberculosis  often  exactly  follows  along 
tlie  distribution  of  bronchi.  Himilarly  passajre  of  infected  tiputa  over 
the  laryngeal  snrfaces  or  the  inh'-stinid  mm^ms  membrane  infects  these 
places. 

l^cilli  of  tuberculosis  may  enter  tlic  bIi>o<l  directly  through  tlie 
vessel  wall,  when  a  nearby  focus  attirks  it  and  the  softenetl  matter 
empties  into  its  lumen.  This  mny  h)i{i)>cn  with  caseous  nodes  and 
fnim  other  tissues.  Frequently,  with  geni^nd  miliani-  tuberculosis, 
large  imdules  or  plaques  of  ciisiiiting  tissue  arr  found  in  die  venous 
vails,  which  |niur  bacilli  intf)  the  blood.  The  efFt-cl  varies  aixxirding 
to  the  v.-^>-l  .■.it<-!iH!.  If  «n  .iri.ry,  the  Uieilli  an-  i-oiifine.!  to  its  dis- 
tributiiiit,  mIi.-iv    iIh-\    f-ni v.  tiiberclee,  or  widi  detritus  eniholisni 
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may  be  observed.  If  a  vein,  a  much  wider  dissemination  occurs,  and 
tubercles  are  found  in  many  organs,  and  general  miliary  tuberculosis 
develops  with  large  numbers  of  bacilli.  Tuberculous  lesions  of  the 
cardiac  valves,  endocardium,  or  aorta  cause  similar  invasions.  When 
a  focus  empties  into  the  thoracic  duct  the  result  is  as  witli  veins. 
Such  lesions  of  the  duct  or  of  large  veins  may  he  found  after  careful 
search  in  most  all  cases  of  general  miliary  tuberculosis. 

With  local  chronic  and  subchronic  tuberculosis,  as  well  as  for 
general  dissemination,  the  lymphatics  play  an  important  part.  Spread- 
ing through  these  the  resorption  tubercles  already  mentioned  are 
develojKHl,  as  well  as  the  discontinuous  advance  seen  especially  in  the 
lymphatics  of  the  mesenterj',  retroperitoneal  tissue,  pleuni,  and  lungs. 
In  the  walls  of  the  lymph  vessels  there  form  series  of  small  nodules 
arranged  like  a  string  of  bcjids. 

All  investigations  agree  in  ehardctcrizing  tuberculosis  as  an  infectious 
disease  exclusively  produced  by  a  specific  and  distinct  bacillus. 
Inoculations  in  the  anterior  chamber  of  the  eye,  in  the  blood,  a  body 
cavity,  under  the  skin,  or  into  the  intestine  by  feeding  experiments, 
produce  tuberculosis  in  various  animals;  and  different  tuberculous 
products,  as  from  diffuse  cheesy  inflammation,  or  tnlxjrcles  in  the  strict 
sense  will  cause  such  results  when  inoculated.  This  demonstrates  that 
all  the  varied  lesions  belong  to  a  single  etiological  fac^tor.  While  the 
method  of  entry  in  all  cases  is  not  clear,  it  is  certain  that  the  lungs 
are  the  usual  site  of  invasion. 

The  common  observation  that  tnl)ereulosis  affects  those  whose 
parents  were  tuberculous  has  led  to  the  supposition  that  the  dise^ise 
might  be  directly  inherited,  entering  the  oviun  with  the  s])ermatozoon 
(concept ional  or  gei^inative  infection),  or  coming  through  the  blood  of 
the  mother  and  the  placenfci  to  the  fetus  (intra-utenue  or  placental 
infection).  As  tubercle  bacilli  have  been  found  in  the  somen  of  patients 
with  normal  testes  but  suffering  from  phthisis,  it  was  thought  that  such 
germinative  transfer  of  the  disease  might  occur  jis  with  sypliilis,  which 
can  pass  from  father  to  child  without  infecting  the  mother.  But  it 
is  still  questionable^^  whether  tubercle  bacilli  may  accompany  the 
spermatozoon  into  the  ovum,  and  also  whether  such  an  ovum  could 
develop. 

The  idea  of  direct  inheritance  receives  ap])arent  sup{K)rt  from  the 
fact  that  parental  disease  can  be  discovered  in  one-third  to  two-thirds 
of  all  cases,  and  the  possibility  of  bacilli  ])assing  from  the  placenta  to 
the  fetiw  cannot  he  denied.     Congenital  tuberculosis  has  been  observtMl 
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in  animals,  and  Id  the  orjraiis  of  u  huniau  fetus  whose  motber  died 
with  general  miliary  tuberculosis  it  was  proved  that  tubercle  bacilli 
existed.     Catics  iu  which  tul>erculo»is  developed  a  few  weeks  after  birtli 
have  also  been   regarded  as  proof  for  inherited  disease,  their  cogeu 
as  piX)of  diniiuisliing  as  the  period  after  birth  increased.     But  sadk 
early  maDifestation  of  the  disease  and  proved  congenital  tuberculoe 
are  ver)'  unusual  in  both  men  and  animals.      In  the  Berlin  slaughte 
liou.se  during  a  year  it  was  found  that  1,  S  i>er  cent,  of  cattle  were  tubcr>-l 
culons,  but  only  0.009  per  cent,  of  the  calves,  which  seems  to  provig 
an  infection  later  than  congenital ;  and  statistics  of  huniau  tuberculos 
ehow  tliat  the  disease  begins  more  commonly  in  the  second  and  later^ 
years,  and  tliat  eveu  iu  advanced  age  fresh  infectious  are  uot  uncommon. 
The  opinion  diat  most   tuberculous    infectious  are  inherited  cnn  be 
accepted  only  if  the  additional  hypothesis  is  correct  that  tlie  bacillus 
may  remain  for  an  unlimited  time  in  tlie  body,  unchanged  and  causing 
no  lesions.      It  is  true  that  a  tubercle  may  be  latent  for  years  and  at 
hist  heal,  but  that  bacilli  remain  viruleut  in  tJie  body  for  one  or  two 
decades,  causing  no  lesions,  and  after  that  produce  tuberculous  dis- 
orders, is  a  supposition  contradicted  by  all  experience,  the  fact  being  that 
a  bacillus  eitlier  causes  pathological  processes  in  the  body  or  itself  dies. 

(irantcd  that  infection  occurs  in  extra-uterine  life,  we  must  assume 
that  the  bacilli  enter  the  body  from  tlie  euviroument,  inhaled  in  the 
air  or  8\vallowed  witli  food  or  otherwise.  The  commonest  source  of 
infection  Is  the  sputum  of  patients,  especially  tliose  with  cavities,  which 
lies  where  ejected  and  bet»mes  a  source  of  danger  for  others.  The 
food  most  often  introducing  tlie  bacilli  Is  tlie  milk  of  (»ttle  with  pearly 
disease,  affecting  the  iidder  and  other  organs.  The  flesh  of  such  cnttle, 
usually  eaten  cooked,  is  far  less  dangerous,  for  inoculation  with  muscle 
from  tuberculous  cows  reproduces  the  disease  oidy  when  the  muscle 
is  extensively  infected. 

Not  all  tissues  are  equally  sensitive  to  tlie  bacillus.  Tlie  sltui  may 
present  lesions  which  usually  remain  lt»cnl  and  tend  to  recover,  as  dis- 
section tubercles,  scrofuloderma,  and  lupus.  Circumcision  as  practised 
by  the  uncJean,  tlie  oiwTation  wound  being  sucked  by  the  mohel,  may 
be  followed  by  general  infection  from  his  wputum,  but  the  subcutaneous 
tissue  i.i  the  [joiut  attacked.  Tujjercle  bacilli  cannot  enter  the  uniu- 
jured  skin,  as  many  bacteria  can.  Probably  the  firmness  of  the  skin 
and  its  variations  iu  temperature  explain  its  partial  immnnity. 

The  respirator)-  organs  are  the  jwiint  of  attack  in  the  majority  of 
cases,  especially  the  apices  of  tlie  hings  nnd  afterward  the  lower  lobes. 
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This  does  not  prove  that  the  lung  is  necessarily  the  point  of  eutr\%  nor 
that  the  bacillus  was  inlialed,  for  in  all  eases  the  lungs  show  a  disposi- 
tion to  tubercle  formation.  Latent  or  healed  foci  in  the  apices  is  a 
common  lesion  accompanying  death  from  non-tuberculous  disease. 
The  location  of  the  lesion  in  the  apex  of  the  lung  may  be  due  to  the 
relatively  slight  movement  and  ventilation  of  this  region  during  breath- 
ing, together  with  anemia  and  presence  of  dust  particles.  In  animals 
the  apex  is  not  specially  attacked,  the  posture  and  circulation  of  tlie 
animal  differing  from  those  in  man. 

Although  the  lungs  are  specially  liable,  the  bacilli  may  pass  through 
them  and  attack  a  bronchial  node,  and  this  is  found  in  children  jus  a 
focus  of  latent  tuberculosis  widiout  lesion  of  tlie  lung.  Mediastinal 
and  other  nodes  may  be  affected.  By  metastasis  the  lungs  are  fre- 
quently involved  from  other  organs.  The  opposite  is  even  more  true, 
tuberculosis  starting  in  the  lungs  and  then  invading  other  organs. 
The  pleura  is  commonly  involved,  less  often  the  vertebne,  ribs,  and 
diaphragm,  and  by  contact  the  larynx  and  tmchea  become  tuberculous. 

The  mucous  membranes  of  the  upper  respiratory  and  alimentary 
tracts  have  but  little  tendency  to  tuberculous  disease,  and  the  scrofulous 
affections  met  with  here  are  not  malignant.  But  these  regions  ser\'e 
for  the  entry  of  bacilli  into  the  lymphatics,  especially  the  follicles 
of  the  tonsils,  tongue,  and  pliarynx,  which  may  themselves  remain 
unaffected. 

The  normal  secreting  stomach  does  not  prevent  the  passing  of 
bacilli  to  the  intestine,  but  seldom  itself  becomes  diseased.  In  the  gut 
the  lower  portion  of  the  ileum  and  the  cecum  are  specially  liable  to  be 
attacked,  and  the  lymphoid  tissue  is  commonly  involved  first.  Intes- 
tinal tuberculosis  may  be  primary  or  may  follow  swallowing  of  sputa. 
In  adult  patients  intestinal  lesions  complicate  tuberculosis  in  70  to  80 
per  cent,  of  all  cases ;  in  children  the  figure  is  al)out  88  per  cent.  The 
mesenteric  and  retroperitoneal  nodes  may  be  involved  without  intestinal 
lesions.  When  all  the  abdominal  nodes  are  tuberculous  the  disease  is 
called  tabes  mesaraica.  The  peritoneum  is  invjxdeil  either  from  the 
intestine  or  pelvic  organs,  from  the  pleura,  or  through  the  blood. 

In  the  kidnev  miliiirv  tubercles  from  the  blood  art*  not  unusual.  A 
special  form  of  renal  tuberculosis  results  from  extrusion  of  the  bacilli 
through  the  tubules,  the  large  collecting  tubes  in  the  ])yramids  being 
fii>!t  involved,  and  then  the  whole  ])vramid  and  cortex.  Bacilli  in  the 
urine  may  infect  the  bladder,  epididymis,  and  other  genital  organs, 
and  primary  disease  in  them  may  secondarily  invade  the  kidneys. 
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Bones  and  joints  are  iufecteil  through  the  blood. 

Tuberculosis  \s  one  of  the  Lvmmonest  diseuse^i,  about  one-seveoth  a 
all  deaths  being  due  tii  it.     Its  morbidity  is  even  higher,  for  stati^tictl 
indicate  that   in   lar^  eities  40  to  50  per  eent.  of  all  cadavenn  shovJ 
fatjil    or  aawmjKinying    lesions  of    a   lubemilous   nature,   exchiding^,! 
nursing  eliiidren,   and  that  25  per  cent  of  patientiK  dying  from  otlier>1 
diseases  liave  healed  or  latent  foci.      Children's  hospitals  of  large  cities  J 
give  3(1  ]}er  cent,  of  deaths  fntm  scnif ulcus  disorders  and  18.8  pej* 
cent,  of  accidental  tuberculous  lesions.     The  disease  is  least  coouiinn 
in  the  6r8t  year,   oceurs  in  high  percentage  from  two  to  six  years, 
diminishes  frtim  seven  years  to  puberty,  and  of  tlie  later  years  from 
fifteen  to  thirty-  fumisli  the  njost  cases.     If  macroscopical  lesions  alone 
be  not  considered,   but  all  cases  be  subjected  to  a  careful  search  for 
tuberculous  processes,  the  figures  are  much  higher ;  thus  in  one  series 
of  500  cases  97  per  cent,  revealed  signs  of  tuberculosis  after  diltgeut 
search.     This  means  that  practically  ever^'  human  being  takes  in  the 
bacilli,   but  in  most  there  is  no  further  result.     The  percentage  of 
lections  is  less  and  the  disposition  is  greater  with  tlie  first  years  of  life, 
and  the  disposition  is  le^  but  the  lesions  more  frequent  as  life  adviuioes. 

As  far  as  the  various  oi^ns  are  concerned,  u  stade  of  liabilitt-  to 
tuberculous  lesions  might  l>e  made  as  follows,  the  less  immnne  first : 
luiig,  IvTuph  node.s,  intestinal  mucosa,  skin,  central  ner\'ous  system, 
muscles. 

The  general  exposure  to  tuberculosis  raises  the  question  why  every- 
body is  not  infected ;  for  even  among  those  specially  (Kx-upied  with  the 
disease,  afi  nurses  and  physicians,  many  escape,  while  certain  trades 
are  peenliarly  attended  by  the  danger.  It  is  evident  that  mere  juxta- 
position of  tlie  bacilli  and  a  human  being  is  nut  enough  ;  there  must 
be  conditions  on  the  part  of  tlie  {mtient  and  upim  the  part  of  tiie 
bacillus,  for  tlie  human  Ixxly  does  not  act  like  a  lifeless  culture  medium, 
but  reacts  to  the  presence  of  the  germ,  and  may  even  control  small 
infections. 

The  conditions  affecting  the  development  of  the  bacillus  are,  first, 
relatively  large  numbers ;  second,  virulence ;  and  third,  a  long  enough 
slay  in  the  ho<ly.  jVgainst  tlie  latt<^'r  tlicre  are  protective  agencies. 
Bacilli  in  the  iuspire<l  air  may  be  arreste<l  in  the  labyrinthine  itaswiges 
of  the  iipj)er  rpsi)iratory  tract,  so  that  but  few  actually  reach  the  lung. 
The  riliatcil  cells  of  the  air  passages  k(«p  up  a  movement  which  carries 
small  particlas  outwanl.  If  the  bacilli  reach  the  lungs,  unless  viru- 
lent they  may  he  destroj*ed.      Inhalation  experiments  on  animals,  in 
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which  coantless  numbers  of  bacilli  are  inspiretl  and  swallowed,  do  not 
in  the  least  represent  the  actual  conditions  of  human  infection. 
Exiieriments  with  but  few  and  weakene<l  biu^illi  in  the  atomized  fluid 
show  that  infection  is  less  certain  and  takes  longer  to  develop  in  pro- 
|)ortion  to  the  dilution,  though  the  boundarj'  beyond  whicli  it  ceases 
to  occur  cannot  he  exactlv  determiucnl.  Bacilli  nuiv  remain  dried 
from  six  to  nine  months  and  still  develop  in  the  right  conditions,  but 
they  have  lost  in  virulence.  Tulxirculous  materiivl  from  diffennit 
sources  mav  act  differentlv,  and  in  anv  case  the  imnumitv  of  the  sub- 
ject  nuist  be  considered.  Thus  it  is  clear  why  only  a  |X)rtion  of  the 
hummi  race  should  be  diseased  by  tulxjrcle  bacilli,  in  spite  of  their 
general  distribution. 

On  the  part  of  the  receiving  organism  we  notice  in  the  majority  of 
the  cjises  an  inheriteil  dis|)ositiou,  or  a  wciikness  of  l)ody  formation 
(phthisicul  habitus),  or  in  later  life  there  has  lx»en  exposure  t<>  injuries 
of  the  lungs,  as  from  inhalation  of  dust.  The  bodily  formation  which 
facilitiites  infection  is  known  as  individual  disj>ositiou.  With  no  sucli 
disposition  a  strong  constitution  may  he  overwhelmed  by  enormous 
numbers  of  bacilli;  with  it,  however,  fewer  bacilli  nuiy  c^iuse  some 
lesions. 

Relative  immunity  of  a  ]>ortion  of  an  organ  is  seen  frecjuently  in  the 
lung,  where  we  must  tissume  that  all  parts  are  entered  l)y  Ixicilli,  and 
yet  only  tlie  apex  may  betH)me  disease<l  and  the  lower  lobes  escape. 
Apical  healed  lesions  show  the  power  of  the  organ  to  overcome  the 
bacteria  in  favonible  conditions. 

Regarded  from  the  pohit  of  view  suggested  above,  we  c^n  refer  i\l\ 
oases  of  tuberculosis  to  one  of  the  four  follow uig  groups : 

1 .  Infection  without  Individual  Disposition.    A  strong  orgsmism 

niav  Ix;  ovenvhelmed  by  numen)us  Wrulent  ba(?illi,  or  with  fewer  and 
weaker  germs  tlie  disease  remains  local  and  tends  to  heal. 

2.  Infection  of  Individuals  with  Inherited  Disposition.     In  one- 

thinl  to  two-thirds  of  all  «ises  a  history  of  inh(»ritanee  can  be  tr«ithered 
or  expresses  itself  in  the  phthisical  habit  of  lyody — shallow  and  narrow 
thorax,  sunken  supraclavicular  and  infnuJavii'ular  fossjc,  long,  slender 
nwk,  imjKjrfectly  developfnl  fat  and  muscular  tissue.  Children  with 
this  disposition  wlio  live  with  tul)erculous  parents  are  sptH'ially 
ex])osed. 

3.  Infection  with  Acquired  Disposition.     ( Jeneral  Ixnly  weakn(»ss 

fmm  imperfect  nutrition  or  connected  with  disease*  (as  diabetes), 
together  with  unhygienic  influences,  as  in  certain  trades. 
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4.  Infection  with  tlie  Disposition  both  Congenital  and  Acquired.  1 

A   weak    b(i(l_v  further    wcakeiu'd  liv   vjirioii,-;    i iwiipal iiuis   mhiI    iitiitr    i 

Lnpus,  This  diseuse  of  die  skin  nud  curtaiu  mucous  membrauea  I 
is  etiitlogii'ally  tubvrc^ulusis,  but  anatomicatly  a  peculiar  variety  of  the 
<liseiise.  Oq  the  skiu  it  begins  with  the  uppeamnee  of  small  pinhead  ] 
iiudules  of  Ught  or  brownish-red  color,  but  little  pniminent  over  the  i 
stirfare ;  later  on  they  project  more,  smd  reach  the  size  of  a  pea,  or  fuse  i 
over  a  nHde  area.  Microscopically  they  consist  of  gruDulatiou  tissue  ' 
with  giant  cells,  which  has  a  stronger  tendency  to  form  fibrous  tissue  i 
than  to  caseate,  but  they  may  contain  products  of  necrosis.  They  1 
b^in  with  the  gathering  of  round  cells  under  the  epidermis,  then  I 
involving  the  latter,  and  ending  in  it«  deaijuamatiou.  The  epithelial 
cells  soon  show  an  active  proliferation,  as  also  the  cells  of  the  sweat  ! 
au(i  sebaceous  glands,  so  tliat  atj'picol  collections  of  these  cells  may  be  I 
found  us  in  wound-healing  (p.  93).  New  nodules  form,  and  so  tlie  | 
disease  spreada,  I 

The  external  appearance  varies  according  to  the  excess  of  one  or  ' 
tlie  other  pathological  changes,  and  hence  we  distinguish  luputi  hyfter- 
trophiciut,  with  profuse  granulation  tissue  and  tliickening  of  the  skin, 
as  in  elephuntiasls ;  lupiut  ex/oliativuii,  with  great  desquamation ;  lupus  , 
ejii/iH-nimi,  accomiiaiiied  by  destruction  of  the  uodulea  and  sharply 
margined,  shallow,  Riimdish  ulcers,  commonly  covere<l  with  crusts; 
and  la-stly,  lupiut  erittliemnlmfnit,  broad,  flat  infiltrations  without  ulcers 
and  of  pronounced  red  c«Ior. 

Ulcere  in   lupus  have  a  chronic  eonrse  and  but  little  tendentrr  to   I 
heal,  and  they  may  greatly  distort  the  jMirt  attat-ked,  as  the  face.     Tlie   I 
chief  sites  of  the  lesion  are  the  cheek,   nose,   forehead,   upjwr  lip, 
and  external  ear ;    it  may  occur  on  other  [larts,   and  from  the  skin 
it    may   invade  the    mucous  membranes,  as  of   the   lip,  palate,  and 
larj-nx. 

Primarj-  mucous  atFections  are  ven,-  rare.  On  the  mucosa  the  lupus  J 
is  not  so  much  a  circumscribed  nodule  as  a  diffuse  infiltration  1 
with  unevcu,  gray  granulations.  T'livry  with  large  and  deforming  ' 
sears  may  be  found  also  on  mucoa*  surfaces. 

The  oinrsi-  of  lupus  is  mlwTi_\-»  clirmn.'  ..ml  .-litin.n-.  w-itli  thf  nppetir 
c  of  new  nodules,  destmctiou  of  ■       In  1 

|»er  cent,  of  the  cases  Intimwl  l»il'  "■■     Tl 

skin  disease  probab^^ 
the  skin  its  lesioosd 
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ScTofbloderma  is  a  disease  of  the  skin  which  also  presents  nodules, 
and  these  may  break  down  and  form  ulcers.  The  nodules  when  con- 
fluent result  in  large  ulcers,  often  ynih  partial  cicatrization.     .  * 

2.  Syphilis. 

This  disease,  like  tuberculosis,  appears  in  various  anatomical  forms ; 
as  circumscribed  new  formations,  as  less  sharply  limited  granulation 
tissue  which  has  some  neoplastic  characters,  or  as  diffuse  processes, 
partly  hyperplastic,  partly  inflammatory.  The  anatomical  lesions  are 
the  effect  of  a  specific  virus  not  yet  recognized,  but  probably  a  bac- 
terium. It  belongs  among  those  parasites  which  exist  only  in  the 
living  body,  and  cannot  last  any  time  outside  of  it.  The  infection  in 
the  majority  of  cases  occurs  through  sexual  intercourse ;  it  may,  how- 
ever, follow  the  use  of  infected  surgical  instruments  and  household 
utensils,  vaccination,  wound  infection,  and,  on  the  nipple,  suckling 
of  a  syphilitic  child  by  a  healthy  woman. 

At  the  point  of  infection  there  develops,  after  three  or  four  weeks,  a 
primary  lesion.  This  is  found  on  the  prepuce,  the  frenum,  coronary 
sulcus,  or  labia  as  a  flat  papule ;  on  a  mucous  surface  a  herpes-like 
vesicle  forms,  and  by  its  rupture  reveals  a  small  erosion.  The 
papule  on  the  skin  shows  a  superficial  ulceration  without  much  secre- 
tion. The  tissue  about  the  primary  sore  becomes  hard,  making  the 
initial  sclerosis.  As  the  induration  increases  with  the  ulceration  there 
is  formed  a  hard  or  Hunterian  chancre.  This  may  heal  after  a  short 
time,  >vith  or  without  a  scar.  Almost  always  the  initial  lesion  is 
single,  and,  as  stated,  may  occur  elsewhere  than  on  the  genitals.  It 
consists  of  a  granulation  tissue,  which  is  dense  and  shows  collections  of 
small  round  cells,  especially  about  vessels. 

Soon  after  the  chancre  forms  the  nearest  lymph  nodes,  as  the 
inguinal;  swell,  forming  a  hard  bubo,  due  to  the  absorption  of  the 
virus  through  the  lymphatics.  The  poison  passes  tlie  nodes  easily 
and  is  then  distributed  over  the  whole  body,  causing  many  skin  erup- 
tidiSy  and  ushering  in  the  second  stage  of  the  disease,  or  conMitiUional 
9jphilis.  This  happens  six  to  seven  weeks  after  the  primary  sore. 
Hie  leaions  of  the  secondary  period  are  commonly  of  an  exudative, 
inflammatory  nature,  with  a  macular,  papular,  or  ])ustular  exanthem 
on  the  ddn  and  mucous  surfaces.  Bones  which  lie  close  under  the 
tkm,  as  tiiose  of  the  skull  and  legs,  are  apt  to  have  an  inflammation 
d!  Aflir  perioBteum.  All  these  lesions  arc  relatively  benign,  and  heal 
~fillv        4eep   injury  to   the  tissues.      Among    the   peculiarities   of 
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WHr<m(liiry  Hyphilis  may  Ixj  mentioned  the  broad  condylomata  and  their 
a|)|N4iranee  on  the  mucons  surfaces  as  mucous  patches.  They  are 
ma(l(i  of  youn^r  gnuuihition  tissue,  rich  in  cells,  which  causes  localizer! 
infiltration  and  HW(»llin^  of  the  papillary  layer.  Broad  condylomatii 
ar(«  usually  found  wliere  two  skin  surfaces  are  in  apposition,  and  are 
ihw  to  l(K»al  infwtion  by  syphilitic  secretions,  and  not,  as  the  skin 
IcsiiMiH  an»,  to  tnuiH|K>rt  of  the  virus  through  the  blood.  They  are 
espcH'ially  tM>unuon  on  tiu»  ^»nit;ils,  the  labia,  contiguous  parts  of  the 
thighs,  the  anal  fun-ow,  the  scrotum,  and  posterior  jispect  of  the 
ptMiis.  The  |Mipilhe  enlargt*  in  groups,  increase  greatly  in  size,  and  so 
prt\**eut  bi>>ad.  elt»vat<Hl  surfaces  whose  epithelium  is  macerated  and  at 
last  exfoliativa;  hemv  the  tHHulyloma  is  moist, witli  thin  or  purulent  and 
verv  inftH»tious  siH»retion.  Thev  niav  also  be  destroyed  bv  ulceration. 
The  uuuH>us  plaques  an»  common  where  skin  and  mucous  membranes 
nuM*gt» — on  the  inner  side  of  the  pn^puiv,  the  inner  surface  of  the  labia, 
X\\\}  |H»rtio  vaginalis,  the  mouth,  and  the  larynx.  They  are  made  of 
swollen  |iapilla\  with  thiekeninl  and  o^mque  epitlielium  of  a  gray 
or  wluto  i>»Ior,  oftt»n  iH>ntluent  to  large.  Hat  elevations;  with  loss  of 
epithelium  and  en^^iion  they  iKHxmie  reil. 

*rhe  thiixl  stngi\  or  hite  sifphiii:*^  follows  the  secondarj-  after  a  varj'- 
ing  time  of  latency,  and  is  eharaeteriziHl  by  deeper  lesions,  which,  if 
thev  h«d,  Imve  s^^veiv  eii^jitrieijd  deformities. 

The  yuiiiiiiu  or  »vv/*Ai7o»ier  is  a  nuiss  in  the  tissues,  but  little  promi- 
nent. intUtmliHl  with  ixnmd  tvlls,  and  either  lobulated  or  Hat.  When 
fit^**h  it  i<  '^^ft  and  ir\»latinous,  ijniv  to  irnivish-retl,  at  times  almost 
sUmv.  In  sift*  It  vnrii»s  Itxnw  a  size  S4»  small  as  hartllv  to  be  visible 
t\»  that  of  a  walnut  or  lai>riT»  HistoKHrii'sdly  it  ivusists  of  granulation 
tisMie  in  which  the  tixtnl  and  the  endothelial  tvUs  proliferate  and 
make  f\»r  the  nKv<t  jKirt  largt*  epithet ituil  ivlls,  and  among  these  are 
manv  rxuuul  wlN  an\l  leuv>vvtt^,  Wlien  oKler  the  irumnia  is  ileuse« 
drN\  |viK\  an\l  made  up  of  tibnnis  stramls,  and  in  the  middle  portions 
tUetv  is  apt  to  U'  yellow  and  linn  eas^HHis  material  in  iiia:3$es  with 
iv«>xular  Umk^rs.  The  iKni^atT  \\Hislst%HHV  %>f  the  easeatin^  gumma, 
x>M\u^i^t\H)  with  the  liiU^re^ilar  iK^kik'fis  is  due  ti^  the  gnmter  amoimt  €i 
\\U\\H\<  tivMH^  ill  the  fxmiKHN  Kveii  when  the  aivn  i^  wbolhr  caseous 
(ibn^  uiay  siill  bo  ft)IIMd  in  it  S^fWHMiJhi|L  the  ftwiK^  dme  is  a  wne 
olf  1 1>  vU  ^ft'^uululi  aliHi  off  this  and  the  reeorp- 

(h^^  ^Mf  the  w  ■««  vhidk  br  ccmtiaction 

UMrk^lty  %tti  IT  ns  flqpnsmns  with 

nnUil>  ie  omm.     The^e  are 
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typically  seen  in  the  liver  and  some  otlier  organs.      In   tlie  central 
ner\'ous  organs  the  fibrous  scars  are  not  so  often  produced. 

With  incomplete  resor{)tion  there  remains  in  the  middle  a  certain 
amount  of  caseous  matter,  and  when  this  is  superficial,  so  that  its  dis- 
charge occurs,  there  remains  a  deep  ulcer,  which  may  tend  to  rapid 
advance  in  all  directions,  or  be  serpiginous.  Healing  and  scar  con- 
traction indent  the  surface.  Gummata  are  found  in  the  liver,  brain, 
meninges,  skin,  mucous  membrane,  testes,  bones,  and  periosteum,  and 
the  walls  of  vessels  of  large  and  middle  calibre. 

Beside  the  tumor-like  growths  of  syphilis  there  may  be  diffuse  forms. 

The  gummatoas  process  may  apparently  infiltrate  an  organ  or  spread 
as  a  flat  mass  which  has  no  sharp  limits,  but  caseates  here  and  there. 
This  is  ctilled  gummatous  inflanmiatiou.  It  ends  as  a  thick  and  dense 
sear,  with  great  contraction.  A  process  of  tliis  kind  may  combine 
witli  true  gumma.  An  exudative  inflammatory  lesion,  fibrinous  or 
purulent,  is  rare  in  syphilis,  but  has  been  observed. 

Diffuse  syphilitic  inflammations  of  indefinite  form  occur  congeni tally 
in  the  lung  and  the  liver.  They  affect  the  stroma  chiefly,  and  are 
productive,  with  accompanying  exudative  lesions  in  the  Imig. 

The  lesions  of  tertiary  syphilis  are  not  constant,  but  appear  only  in 
a  certain  number  of  the  infected,  and  a  sharj)  boundary  between  the 
two  stages  Ls  not  always  possible  to  trace. 

Although  one  attack  of  syphilis  usually  makes  the  patient  immune 
against  others,  new  infections  do  occur  us  great  rarities. 

Sx'philis  is  both  directly  contagious  and  hereditary,  and  in  the  latter 
case  both  oonccptional  and  iutra-uteriue  inheritance  are  assumed  to 
occur.  Syphilis  may  affect  the  child  of  a  syphilitic  father  witliout 
infecting  the  motlier;  but,  curiously,  such  mothers  commonly  are 
immune  against  other  syphilitic  attacks.  Placental  infection  is  certainly 
cr>mmfm,  the  fetus  being  invaded  from  tlie  maternal  syphilitica  blood 
through  the  placentiil  ve.ssels.  Ver\'  often  the  result  of  this  is  <le<ith 
of  tlie  fetus — two-thinls  of  all  abortions,  premature  and  still  births 
being  refenible  to  sy])hilis. 

The  heredity  of  syphilis  is  connected  with  the  se(M)n<l  stigc ;  the 
lesions  of  tertiary  syphilis  are  neither  contagious  nor  tninsinissible. 
The  virus  apparently  lessens  in  ]M)wer  spoiitiuuM)Usly,  and  sooner  in 
the  man  than  in  the  woman.  At  first  there  is  abortion,  or  a  dead  child 
is  bom,  then  a  living  but  weak  child,  with  the  signs  of  congenitiil 
syphilis;  later  on  healthy  children  may  l)e  born. 

With  oongenitidly  syphilitic  births  there  are  no  constant  changes 
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in  the  placenta.  There  may  be  thickening  of  the  villi,  obliteration 
of  the  vessels,  gununata,  or  sclerosis,  or  none  of  these.  The  child 
may  show  no  symptoms  until  after  the  lapse  of  days,  weeks,  or,  rarely, 
the  first  three  months.  In  other  cases  it  is  syphilitic  when  bom. 
This  is  manifested  as  a  symmetrical  pemphigus,  often  found  on  the 
hands  and  feet,  paronychia,  or  coryza.  In  the  liver  there  may  Ije 
diffuse  hyperplastic  cirrhosis,  gummata,  and  fatty  infiltration.  The 
kidneys  show  infiltration  of  the  cortical  vessels.  The  spleen  is  con- 
stantly large.  The  thymus  may  show  multiple  abscesses  (Dubois' 
disease)  or  induration.  Syphilitic  osteochondritis  (see  Chapter  XIII. ) 
is  commonly  present  in  some  degree.  The  umbilical  vessels  are  usually 
thickened.  Syphilis  tarda,  which  appears  much  later,  is  either  an 
exacerbation  of  an  hereditary  affection  or  the  result  of  new  infection. 

3.  Glanders.    Farcy. 

This  disease  is  caused  by  a  specific  bacillus  (see  Chapter  V.),  and 
is  characterized  by  rapidly  ulcerating  nodules  or  diffuse  infiltrations. 
It  occurs  spontaneously  in  the  horse,  and  may  attack  man.  Its  coiu-se 
may  be  acute  or  chronic,  and  there  are  two  forms  of  the  disease,  the 
infiltrating  and  the  nodular.  In  the  latter  there  are  nodules  which 
rapidly  break  do^vn  in  the  mucosa  of  the  nose,  the  lungs,  and  other 
organs,  as  also  in  the  skin,  muscles,  and  bones,  and  these  are  made 
up  of  granulation  tissue ;  by  their  fusion  and  ulceration  large  defects 
may  follow.  Infiltrating  glanders,  of  more  chronic  type,  is  accom- 
panied by  massing  of  round  cells  in  the  respiratory  mucosa,  in  the 
skin,  and  subcutaneous  tissue,  and  these  imperfectly  circumscribed 
areas  break  down,  and  either  heal  slowly,  with  scars,  or  change  into 
a  tissue  which  resembles  sarcoma ;  pneumonic  infiltrations  may  break 
down  and  enter  the  bronchi. 

In  man  the  disease  occurs  as  a  pyemic  general  infection,  with  devel- 
opment of  nodules  in  the  skin,  which  ulcerate  after  a  pustular  stage. 
Multiple  hemorrhagic  abscesses  are  found  in  the  muscles,  phlegmons  in 
the  subcutaneous  tissue,  and  embolic  foci  in  the  lungs  and  other  organs. 

Formerly  the  lesions  of  the  respiratory  mucosa  were  grouped  as 
ghmdcrHj  those  of  the  skin  as  farcy ;  botli  are  due  to  the  ba^eiUv^ 
mallei, 

4.  Lepra.    Elephantiasis  Oreconim. 

Ijcprosy  is  characterized  by  formation  of  nodules  which  are  larger 
than  those  of  lupus,  more  prominent  and  softer,  and  may  be  confluent. 
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They  occur  especially  on  the  face,  about  the  forehead  and  eyebrows, 
nose,  ear,  lip,  and  scalp.  The  skin  of  the  face  may  thicken  as  in 
elephantiasis.  The  nodules  break  do^vn  and  form  ulcers,  which  leave 
scars  when  they  heal. 

Beside  the  skin  lesions,  the  peripheral  nerves  may  be  affected,  pre- 
senting nodes  and  spindle-shaped  thickenings.  Corresponding  trophic 
disorders  occur  on  the  skin,  as  pigmentation,  loss  of  hair,  and  ulcers. 

Microscopically  the  lepra  nodule  is  made  of  soft,  cellular  granula- 
tion tissue,  without  giant  cells ;  within  the  cells  the  lepra  bacillus  is 
found.  The  nerve  lesions  start  from  the  fibrous  tissue  of  the  trunk. 
Lymph  nodes  swell,  and  nodules  are  found  in  the  testes,  liver,  bone 
marrow,  and  rarely  on  mucous  surfaces. 

The  disease  is  endemic  in  regions  of  Spain,  Italy,  Turkey,  Asia, 
and  the  Hawaiian  Islands.  It  appears,  as  a  rule,  between  the  ages  of 
twenty  and  forty  years,  and  is  slightly  contagious. 

5.  Actinomyeosis. 

This  disease  is  common  in  cattle,  and  is  due  to  the  ray  fungus  (see 
Chapter  V.,  A.),  which  makes  sarcoma-like  foci  of  granulation  tissue, 
especially  about  the  mouth,  as  in  the  jaw  or  tongue,  the  lymph  nodes 
of  the  neck,  the  lungs,  vertebrae,  and,  less  often,  in  other  parts.  In 
the  jaw  there  may  be  tumor  masses  which  are  miliary,  but  by  fusion 
make  large  nodules,  consisting  of  fibrous  or  cellular  granulation  tissue, 
softening  in  the  centre  and  then  expressible.  On  section  the  tissue  is 
spongy  and  eroded.  In  the  nodules  there  are  small  granules,  like 
sand,  of  a  sulphur-yellow  color,  made  up  of  the  fungus.  In  man, 
where  it  is  rare,  the  disease  presents  no  such  tumor-like  masses,  but  a 
diffuse  and  quickly  ulcerating  infiltration,  especially  about  the  mouth, 
jaws,  and  mediastina.  The  foci  may  open  externally  by  fistulae. 
Among  such  cases  some  attacks  of  angina  Ludovici  may  be  included. 
Less  often  actinomyces  foci  are  found  in  the  lung,  intestine,  or  brain. 
Metastases  may  occur.  The  infection  results  probably  from  food  or 
dirough  the  air  passages.  In  the  ulcerated  areas  foreign  bodies,  such 
as  portions  of  vegetable  matter,  may  be  found. 

The  rare  disease  called  rliinoscleroma  is  an  affection  of  the  skin 
which  may  attack  the  mucous  membranes  of  the  head.  It  consists  of 
a  marked  cellular  infiltratbn  of  the  cutis  and  papilla,  which  results  in 
cicatricial  connective  tissue. 

There  are,  lastly,  several  granulomata  which  are  mainly  composed 
of  lymphoid  tissue,  and  affect  the  lymphatics.      To   the   infectiou.s 
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members  of  the  group  belong  typhoid  infiltration  of  the  intestinal  fol- 
licles and  nodes,  many  infections  occurring  in  animals  (pseudotubercu- 
losis), and  probably  leukemia  and  pseudoleukemia. 

E.  TUMORS. 

The  word  tuinor  formerly  meant  any  circumscribed  swelling  of  a 
part,  produced  in  various  ways.  Better  knowledge  of  inflammation 
has  led  to  the  exclusion  of-  swelling  due  to  exudation,  and  now  tumor 
or  neoplasm  refers  to  the  local  swellings  of  organs  which  are  due  to 
tissue  newly  formed  in  loco.  Hypertrophy  and  retention  of  secretions 
are  also  excluded,  though  a  neoplasm  may  become  cystic. 

The  real  neoploHttis  or  proliferation  tumors  follow  tlie  laws  of  growth 
which  apply  to  inflammatory  and  hyperplastic  formations,  increasing 
by  cell  multiplication,  with  the  aid  of  increased  blood  supply,  and 
transitional  tissues  between  those  already  differentiated  are  found 
in  the  connective-tissue  group.  Tumors  develop  from  the  cells  of  the 
body,  and  are  not  foreign  in  that  sense.  There  are  no  specific  tumor 
elements — as,  for  instance,  with  carcinoma;  here  the  cells  are  but 
proliferatcfl  epithelia — but  there  are  several  peculiarities  which  dis- 
tinguish tumors  from  other  tissues  and  justify  their  consideration  by 
themselves. 

When  a  proliferation  of  cells  occurs  at  any  place,  ending  in  large 
quantities  of  young  tissue,  the  immediate  neighborhood  of  the  primary 
focus  may  act  similarly,  and  thus  the  new-growth  increases  over  large 
regions  by  appoHition  of  new  aud  similar  masses ;  or  the  proliferating 
cells  of  die  ])rimary  fociLs  increjise  without  involving  adjacent  parts, 
and  the  growth  enlarges  by  central  or  expannive  development.  The 
first  is  the  rule  with  inflammatoiy  tissue  increa.se ;  both  ])roeesses  may 
be  found  with  tumors,  but  the  second  is  ty])ical.  Thus  interstitial 
inflammation  of  the  liver  involves  the  stroma  more  and  more,  young 
connective  tissue  forming  as  new  portions  of  tlie  stroma  are  attacked. 
With  chronic  c^itarrh  of  mucous  surfaces  prolifenitlon  of  glands  occurs 
over  large  stretches,  for  the  neighboring  parts  are  more  and  more 
involved  in  the  reaction. 

^^'ith  tumors  the  case  is  different.  Carcinoma  of  a  mucous  mem- 
brane causes  proliferation  of  the  epithelia.  On  the  edges  we  see 
a(ljoiiiiii<r  irlaiuls  in  similar  prolifenition,  and  the  process  spreads  in 
tliis  way,  the  tissues  lying  nearest  becoming  like  the  tumor,  and  then 
part  of  it  (appositional  growth).      Hut  the  carcinoma  involves  the  sur- 
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face  and  makes  prominenoes  on  it,  and  also  attacks  deeper  parts  under 
die  mucous  membrane.  In  the  latter  case  it  is  not  involving  adjacent 
parts,  but  the  original  tumor  elements  make  others  out  of  themselves, 
and  these  penetrate  other  tissues  (central  or  expansive  growth).  The 
near-by  epithelial  cells  may  not  show  any  modification  into  cancer  cells, 
but  simply  suffer  death,  so  that  the  same  tissue  outside  of  the  part 
attacked  mav  remain  free  from  the  disease.  This  is  true  also  of  sar- 
coma.  Thus  with  sarcoma  of  the  dura  which  perforates  the  cranial 
bones,  it  is  not  the  periosteal  cells  which  proliferate  externally,  but 
sarcomatous  cells  from  the  dura  which  have  made  their  wav  out.  In 
certain  ovarian  tumors  after  the  entire  tissue  of  the  ovar>'  has  been 
destroyed  the  growth  continues  until  an  enormous  mass  is  attained, 
and  the  same  is  observed  with  polyps  of  myomatous  nature  which  are 
attached  to  the  site  of  origin  only  by  a  slender  i)edicle.  Many  tumors 
thus  grow  without  apposition,  but  their  immediate  neighborhood  suffers 
pressure  atrophy.  These  principles  apply,  altliough  from  the  first 
there  may  be  multiple  tumors,  or  large  surfaces  may  be  infiltrated, 
or  the  tumor  may  start  in  inflammatory  and  hyi>erplastic  prolifera- 
tions. 

The  power  of  unlimited  growth  implies  great  additional  energy  of 
proliferation  acting  continuously,  of  which  inflamniatorj'  and  hj^^er- 
plastic  lesions  give  no  examples.  Granulation  tissue  ends  in  a  scar 
at  last;  a  sarcoma  persistently  increases — that  is,  the  physiological 
crmclusion  of  the  process  is  absent  with  the  neoplasm.  In  addition, 
the  tumor  is  peculiar  in  its  ability  to  recur.  When  a  tumor  is  removed, 
if  but  a  small  portion  of  it  be  left,  this  may  reproduce  it  and  rejich  the 
original  size.      ThLs  is  called  continuoas  recurrence. 

Neoplasms  behave  as  something  foreign  to  the  organism  and  to  the 
tissues  in  which  they  start,  and  have  apparently  an  indeix^ndent  exist- 
ence. They  present  nodules  in  the  tissues  or  projections  from  surfaces, 
sessile  or  polypoid,  tuberous  or  fungous,  and  at  times  they  are  papil- 
lary or  dendritic.  The  independence  is  less  evident  when  the  ne<)])lasni 
Ls  a  diffase  thickening,  except  that  it  is  apt  to  var\'  f  n)ni  normal  tissue 
in  color,  structure,  and  density.  Where  the  corresix)iiding  cells  nor- 
mallv  have  a  distinct  function  this  is  lost  in  the  tumor  formed  from 
them ;  hence  the  young  cells  of  an  adenoma  do  not  furnish  a  secretion, 
and  muscle  cells  in  a  mvoma  are  not  contnictilo.  There  is  at  times  a 
Striking  independence  of  the  general  bodily  condition,  for  depresseil 
vital  powers  do  not  lessen  the  growth  of  the  tumor ;  it  can  increase  as 
long  as  it  remains  in  the  body. 
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The  independence  is  expressed  also  as  an  aggressive  relation  to  the 
surroundings  even  in  the  ease  of  benign  tumors,  which  may  penetrate 
and  grow  in  adjoining  tissue,  their  gro^vth  being  at  the  cost  of  the 
healthy  cells.  Transplantation  experiments  of  small  pieces  of  tumor 
have  shown  the  power  of  continuing  and  sometimes  of  growing  in  the 
new  site ;  so  epithelial  tissue  with  a  portion  of  connective  tissue  attached, 
and  bits  of  glands,  may  take  root  and  form  cysts  when  transplanted. 
The  elements  of  malignant  neoplasms  have  a  far  greater  power  of 
existence.  They  send  processes  into  the  adjacent  tissues,  penetrate, 
and  possess  them,  thus  giving  rise  to  what  is  called  infiltrating  growths. 
Hence  a  tumor  may  reach  a  tissue  entirely  foreign  to  itself,  and  lying 
in  such  a  foreign  place  it  is  called  heterotopous.  Thus  epithelial 
gro^\'ths  invade  the  muscularis  of  a  mucous  membrane. 

The  tumor  invades  also  the  neighboring  lymph  spaces  and  blood- 
vessels, and  thus  there  is  opportunity  for  metastatic  transport  of 
loosened  portions.  The  further  development  of  such  particles  follows 
the  laws  already  noticed,  and  spreads  along  blood  or  lymph  channels. 
Often  the  metastasis  appears  in  the  nearest  nodes,  or  there  may  be  a 
regional  spread  against  tlie  lymph  stream. 

The  structure  of  tumors  may  correspond  to  that  of  the  tissue  from 
which  they  start,  or  be  wholly  atypical,  with  all  transitions  between. 
Two  great  divisions  of  neoplasms  are  made  from  this  point  of  view. 
All  tumors  in  which  the  original  structure  may  still  be  recognized  are 
called  homologous,  and  those  in  which  it  has  departed  from  normal 
structure  are  heterologous.  Thus  a  fibroma  is  homologous,  for  it  repro- 
duces fibrous  tissue ;  so  also  a  myoma  or  an  adenoma  reproducing 
muscle  or  gland  tissue. 

Heterologous  tumors  may  vary  atypically  in  form,  number,  or 
arrangement  of  the  cells.  When  the  cells  start  from  cylindrical 
epithelium  and  become  irregular  in  shape,  or  from  squamous  epithelia, 
and  lose  this  character,  the  variation  is  in  the  form  of  the  cells.  When 
the  cells  of  a  malignant  tumor  break  through  the  membrana  propria 
and  grow  into  the  connective  tissue  in  an  atj'pical  place  the  variation 
is  in  the  arrangement  of  the  cells.  When  a  connective-tissue  tumor 
shows  persistent  cell  proliferation  far  beyond  the  normal  cell  richness 
of  the  ])art,  so  that  the  picture  is  more  nearly  that  of  embryonal  con- 
nective tissue,  the  variation  is  in  the  number  of  the  cells.  At  times 
the  heterologous  growths  vary  in  more  tliau  one  of  these  directions. 

Like  other  tissues,  the  neoplastic  suffer  regressive  changes,  but  such 
metanioqjhosis  seldom  leads  to  the  disappearance  of  the  tumor.      The 
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oommonest  of  these  changes  are  necrosis,  fatty  and  hyaline  degenera- 
tion, pigmentation,  and  calcification,  while  many  tumors  ulcerate, 
with  putrid  secretions. 

According  to  the  variety  and  energy  of  growth,  recurrence,  and 
metastasis  we  decide  the  practical  question  of  a  tumor's  malignancy. 

Benign  tumors  mechanically  push  aside  the  surrounding  tissues  and 
remain  distinct  from  them ;  malignant  gro^vths  infiltrate  and  destroy 
them.  Extirpation  of  the  latter  is  very  difficult,  for  they  permeate 
the  vicinity  in  all  directions,  and  bits  of  these  processes  may  be  left  to 
cause  a  continuous  recurrence.  The  growth-energy  of  a  tumor  coin- 
cides with  its  richness  in  cells,  and  hence  the  prognosis  depends  on 
the  same  feature.  The  richer  a  tumor  is  in  cells  the  softer  it  usually 
is,  and  from  its  cut  surface  a  fluid  can  be  scraped,  made  up  of  fluid  and 
cells.  Soft  tumors  allow  particles  to  break  ofif  and  be  carried  else- 
where. Heterotopous  tumors  are  malignant  in  so  far  as  they  invade 
tissues  foreign  to  them.  The  worst  effects  of  tiunors  are  included 
under  metastasis,  for  thus  distant  parts  or  perhaps  the  whole  body 
may  be  invaded.  When  the  tumor  grows  from  adjacent  nodes  after 
extirpation  of  the  primary,  this  is  called  recurrence  by  transplantation. 

Many  tiunors  have  an  apparent  effect  upon  the  general  health, 
weakening  it  by  taking  its  fluids  for  nourishment,  as  a  parasite  may. 
Tumors  of  the  alimentary  canal  may  lead  to  diminution  or  cessation  of 
the  supply  of  nourishment.  If  combined  with  ulceration  and  foul 
secretions,  resorption  symptoms  may  result.  Thus  in  various  ways  a 
cachexia  may  arise. 

The  internal  peculiarities  of  tumors,  v/hich  presuppose  an  internal 
disposition  and  can  not  depend  upon  outside  influences,  make  a  third 
variety  of  recurrence  possible.  When,  in  spite  of  complete  removal 
of  a  tumor  from  its  site  of  development,  after  a  period  of  time  a  new 
and  similar  tumor  forms,  without  portions  of  the  primary  one  being 
left  in  the  scar,  and  hence  only  the  local  disposition  to  tumor  forma- 
tion has  persisted,  the  new-growth  illustrates  r^ional  recurrence. 

All  the  expressions  of  malignancy  appear  earlier  if  the  gro^^iih 
of  the  tumor  is  rapid,  if  the  viciaity  is  involved,  and  if  lymph  nodes 
are  attacked.  As  a  rule,  malignancy  belongs  to  the  heterologous 
neoplasms. 

Beside  the  cachexia  and  the  possible  sepsis  from  ulceration,  we  must 
consider  the  reaction  of  the  different  organs  and  the  disturliance  of 
their  functions.  Tumors  of  the  brain  in  all  circumstances  are  of  bad 
prognosis  from  their  situation;  those  of  tlie  stomach  interfere  with 
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nutrition.  Many  tumors  have  a  specially  pronounced  malignancy,  as 
the  pigmented  sarcomata.  Similar  tumors  vary  in  different  places. 
Adenoma  of  the  mucous  membranes  acts  differently  from  adenoma  of 
the  large  glands,  because  the  former  leads  so  often  to  carcinoma ;  and 
certain  giant-celled  sarcomas  of  the  jaws  (epulis)  are  usually  benign, 
tJiough  elsewhere  the  same  tumor  may  be  malignant. 

As  members  of  the  progressive  group  of  lesions,  tumors  form  the 
highest  grade  of  the  series,  which  includes  chronic  inflammations 
with  persistent  cell  multiplication,  and  the  idiopathic  hyperplasias, 
like  lipomatosis,  with  atrophy  of  other  tissues  (p.  103).  The  char- 
acixristic  qualitiea  which  distinguish  tumors  are  mainly  two.  In  tlie 
first  place,  the  cdl^  alter  their  form  and  lose  their  normal  characters 
more  or  less  completely,  so  that  they  cannot  be  recognized  as  deriva- 
tives of  special  differentiated  tissues.  Thus  a  return  to  a  more  primi- 
tive type  is  seen  when  flat  or  cylindrical  epithelia  make  the  atA'pic^l 
cells  of  carcinoma,  or  cartilage  cells  become  sarcomatous.  Secondly, 
the  ccUh  alter  their  nature  so  much  that  they  may  penetrate  tissues  of 
odier  structures  and  incrcjise  in  them,  and  thas  epithelia  may  be  found 
in  connective  tissue.  This  change  in  form  or  loss  of  differentiation, 
and  the  increased  indei)endence  of  the  cells,  are  summed  up  by  Hause- 
mann  in  the  term  anaphma. 

The  etiology  of  tmnors  is  one  of .  the  darkest  points  in  pathology, 
for  the  hy|)othesis  of  uiiaplasia  does  not  explain  why  in  a  given  case 
the  altered  cells  develop  into  a  tumor.  Certain  tumors  are  relateil  to 
chronic  irritiitions.  Transitions  between  hypeq)lastic  and  inflamma- 
tory gro>\i;lis  and  tumors  occur,  and  it  may  be  difficult  to  say  to  which 
of  the  three  a  new  formation  belontj:s,  as  with  many  papillomata,  con- 
dylomata, |)olyj)oid  growths  on  mucous  membranes,  hyperplasias  of 
lymphadenoid  tissues,  and  others.  Certjiin  tumors — as,  for  instance, 
manv  carcinomata  of  mucous  membranes — follow  ulceration,  and  hence 
bear  a  relation  to  chronic  external  irritiitions. 

The  long-continued  local  effects  of  paniffin  vapors,  tar,  and  soot 
may  lead  to  cancerous  tumors  of  the  skin,  and  a  stage  of  chronic 
inflannnation  may  precede  them.  Carcinoma  shows  a  preference  for 
(vrtain  parts  which  are  exposed  to  mechanical  injuries,  as  the  breast, 
tli(»  penis  with  phimosis,  the  uterus  (which  is  involved  more  in  multi- 
para tlian  in  nullipara),  and  the  intestine  at  flexures  in  which  feces 
mav  accumulate. 

Such  observations  lead  to  the  theory  of  irritation,  which  explains 
ne<>j)lasnis  as  the  result  of  stimuli  whose  exact  nature  is  unkno\ni. 
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The  fact  that  in  a  tumor  but  one  kind  of  tissue  cells  often  predomi- 
nates has  led  to  the  assumption  of  a  preponderance  of  one  over  the 
other,  and  esj)ecially  for  carcinoma  this  loss  of  balance  between  tissues 
has  been  held  to  explain  the  groM'th.  Thiersch's  idea  is  that  with  the 
increase  of  age  the  epithelial  tissues  pre|K)nderate  over  the  connective, 
and  hence  carcinoma  is  a  disease  of  advanced  life,  because  the  epithelial 
cells  conquer  in  the  border  warfare. 

Congenital  tumors  and  their  appeamnce  in  organs  which  normally 
never  contiiin  their  elements,  as  with  rhabdomvoma  in  the  kidnev  and 
chondn>ma  in  the  testis  and  parotid,  suggest  the  theory  that  such 
tumors  are  due  to  scattered  portions  of  embryonal  tissues  wliich  later 
on  develop  to  heterotopous  growths  (Cohnheim's  theorj'  of  fetal  inclu- 
sions). Such  cases  can  hardly  be  explained  otlierwise.  Scattered 
remnants  of  adrenal  tissue  are  fairlv  common  in  the  kidnev,  and 
hercility  s|)eaks  for  the  same  view ;  but  the  supposition  does  not  apply 
generally.  Histogenesis,  as  with  most  carcinomas,  contradicts  it,  for 
these  tumors  stiirt  in  normal  pre-existent  epithelium.  Moreover,  it 
is  not  clcjir  whv  a  saittered  embrvonal  remnant  should  suddenlv  take 
on  the  fonnation  of  a  neoplasm  in  some  cjises  and  in  others  reimiin 
quiet  during  the  entire  life  of  the  individual. 

Tumors  may  be  classified  according  to  the  tissue  elements  of  which 
their  cells  are  derivatives,  and  thus  we  ohtiiin  the  four  chief  groups 
— tumors  of  connective  tissue,  tumors  of  nerve  tissue,  tumors  of 
muscle  tissue,  and  tumors  of  epithelial  tissue. 

This  division  is  eiisily  carrieil  out  for  the  homologous  neoplasms, 
but  for  the  heterologous  there  are  difficulties,  for  they  depart  so  much 
from  the  structure  of  the  original  tissue  that  their  histogenesis  is  often 
hard  to  determine,  while  diflFerent  tissues  may  produce  similar  tumors 
and  morphological  transitions  are  not  uncommon. 

The  developmental  principle  is  unsatisfactorv*  as  a  plan  of  classifica- 
tion. The  suppasition  that  epithelijil  tumors  occur  from  tissues  derived 
from  the  outer  or  inner  embrvonal  laver,  and  muscle  jmd  connective- 
tissue  tumors  from  derivatives  of  the  middle  laver,  leads  to  error.  We 
know  now  that  true  epithelium,  and  hence  its  tumors,  may  develop 
frr>m  the  middle  laver,  and  that  the  external  laver  makes  not  only 
epithelium,  but  also  the  nervous  tissues  and  their  supporting  glia. 
Hence  the  developmental  plan  would  lead  to  classifying  heterogeneous 
tumors  together,  as  carcinoma  and  glioma,  and  als(^  separate  those  of 
j'imiUir  structure,  as  carcinoma  of  the  mucous  monibranes  from  the 
same  tumor  of  the  kidney. 

10 
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in  all  tumors  there  is  ii  certain  amount  of  connective-tissue  stroniikl 
which  carries  the  vessels.  Tuniora  which  oonsbt  of  winneotjve  tissue'  1 
thus  appear  to  contaiu  but  one  kind  of  tissue,  and  ore  called  hufoid 
tumors.  When  the  chief  element  present  is  muscle  or  boue  the  stroma 
iw  more  evident.  In  the  epithelial  tumors  the  connective  ti»sue  in  most  i 
pLiinly  dLstin^ished,  and  hence  this  is  called  the  stroma,  and  the  colls-  I 
make  up  the  tumor  parenchyma.     Such  tumors  are  called  organoid. 

Beside  the  true  proliferation  tumors  there  are  thoi^  due  to  dilatation 
and  i-deiUion,  nud  among  the  congeuital  tumors  there  are  those  whicli  ' 
contain  several   kinds  of  tissue,   or  even  organs,  such  as  skin,  hair, 
teeth,  and  portions  of  uervc  nud  nui.sclo.    These  are  termed  temioauita. 
(See  Chapter  IV.) 

A.     HOUOLOOOnS  TUHOES 

I.     Oonnective-tiBsue  Tumors.  i 

1.  Fibroma.  In  its  titruftui-c  liln-oma  n.-icmblcs  other  fibrous  con- 
nective tiswuc,  but  presents  many  differences  in  its  finer  composition. 
Though  always  made  of  fibrci,  these  may  be  loosely  arranged,  with 
wide  spaces  between,  filled  with  scrum  or  closely  packed  and  with  no 
apparent  liner  fibrillation.  The  former  arc  called  soft  fibromas  and  the 
latter  hard  (p.  69).  The  cells  are  like  those  of  connective  tissue,  but 
more  numerous,  t.'sually  they  are  narrow  and  fusiform  or  linear,  with 
u  single  nucleus  and  only  a  trace  of  protoplasm.  Often  there  are  larger 
cells,  like  those  of  granulation  tissue,  with  more  protoplasm  (p.  87), 
and  here  and  there  are  epnccs  filled  with  similar  cells,  which  are 
probably  endothelial.  Collections  of  lymphoid  cells  are  not  uncom- 
mon, !is  also  ill  ordinar)-  councctive  tissue. 

Dense  fibromas  are  glistening  and  smooth  on  section,  and  have  a- 
fibmus  stnicture  of  white  or  yellowish-white  color.  The  soft  fibromaft 
often  appear  edematous  and  swollen,  almost  gelatinous  and  succident 
The  tumor  may  be  sharply  markwl  off  from  the  surrounding  tissues 
or  more  infiltrating,  and  it  grows  by  cri>wding  otlier  structures  aside. 

Fibroma  occurs  in  many  forms,  which  may  lie  mentioned  singly,  as 
they  are  found  with  other  tumors. 

1.  Tuheroiut,  commonest;  circumscribed  uoilular,  inlaid,  or  prtK 
jecting,  as  in  skin,  breast,  and  ntenis. 

2,  Pofjipoid,  pound  or  long,  [leilicled ;  common  on  mucous  mem- 
branes, as  of  nose  and  larynx;  made  up  nf  nuieous  tissue,  and  called 
nmcous  polviis,  or  of  gland  tissue  (see  Adenoma);  pi)lypoid  myomata 
occur  in  the  uterus. 


_^ 
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3.  WcwU,  verrucie  iiud  papillomata  (see  Iwlow). 

4.  Diffuse,  without  sharp  edges,  takiug  iu  larjjre  ureas,  as  in  eleplian- 
tiasis,  or  affecting  tlie  filinnis  tissue  <>£  a  whole  region  as  a  fibroma- 
tosis, causing  atrophy  of  parem^hynia,  as  in  brtMtst  and  ovary. 


Fibroma  of  lheov» 

5.  Kfloid,  liuoar,  flat,  or  prcjjecting,  smooth  or  slightly  nneveu,  on 
the  skin  and  often  starting  in  scars.  Microscopically  prejjents  closely 
packed  bundles  of  fibnins  tissue,  often  hyaline,  with  but  few  cells. 

6.  Phxifoiin,  from  the  conuective-tissne 
parts  of  }>eripheral  nen^es,  making  long 
atretches  or  nodules  of  thickening ;  plexi- 
form  and  cirsoid  neuromata. 

7.  Fibroma  with  cyat  formation;  by 
softening  of  tissue  or  dilatation  of  pre- 
formed or  neiv  gland  spaces.  (See  Cyst- 
nilcnoma.) 

8.  Chinbinafioni  of  fibroma  with  many 
other  tumors — (■liondrofibn>mata,  osteo- 
fibromato,  and  niyofibromata.  Regressive 
changes  also  occur  —  aoftening,  fatty 
ehanges,  cywts,  and  calcification.  Myion*.   x  isa. 

2.  Myxoma  corre.'fponds  to  mneoid 
tissue,  and  contains  stellate  cells  with  pi-oecsse:*  {^'^S-  "'')  ^  **  mucinous 
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ground  substance.  On  section  the  greater  part  of  the  mucin  is  pre- 
cipitated as  fibrils  between  the  cells.  Macroscopically  it  is  glistening, 
elastic,  and  gelatinous.  It  may  be  round  or  lobulated,  and  is  found 
in  the  skin,  marrow,  breast,  j^eripheral  nerves,  brain,  and  elsewhere. 
It  is  benign,  and  Ls  often  combined  with  fibroma,  lipoma,  chondroma, 
and  sarcoma. 

3.  Lipoma  consists  of  fat,  is  round  or  lobulated,  often  with  a  fibrous 
capsule  which  marks  out  lobes  on  the  section.  Such  tumors  are  cir- 
cumscribed, and  occur  in  connective  tissue  of  the  back,  neck,  thighs, 
axilla,  less  often  in  joints,  the  peritoneum,  and  other  sites.  The  size 
may  be  large.  They  are  benign.  When  polypoid  they  are  called 
lipoma  pendulmn.  Often  combined  witli  fibroma,  chondroma,  and 
angioma;  calciticiition  fairly  common. 

4.  Chondroma  is  a  new  formation  of  cartilage  (Fig.  75),  and  may 
resemble  hyaline,  reticular,  or  fibrous  cartilage.  The  cells  often  lose 
their  capsules  and  take  on  a  spindle  or  stiir  form.  Connective-tissue 
septa  are  always  present  on  section  and  carry  the  vessels.  Chondroma 
nmy  be  of  large  size,  and  start  from  cartilage,  connective  tissue,  or 
bone ;  but  are  also  found  as  heterdtopous  growths  in  parotid  and  testis, 
and  then  arc  considered  as  due  to  portions  of  mislaid  embryonal  tissue. 
Mucous  degenemtion,  making  myxochondroma,  calcification,  softenmg, 
and  ossification,  occurs. 

5.  Osteoma.  Tumors  of  bone  are  either  inflammatory  or  hyi>er- 
plastic,  and  the  tvvo  forms  are  not  always  easily  separated.  They  are 
made  of  spongy  or  hard  bone,  and  stiirt  in  the  i>eriosteum,  bone 
marrow,  cartilage,  and  connective  tissue.  In  many  regions  their 
gro\\i:h  is  slow  and  their  nature  benign.  (See  Chapter  VII.)  Com- 
bined as  osteochondroma,  fibroma,  and  sarcoma. 

6.  Angioma  and  Lymphangioma.  These  are  tumors  due  to  the 
new-gro>vth  of  blood  or  lymph  vessels ;  and  since  many  are  formed  by 
dilatation  of  pre-existent  vessels,  they  are  not  strictly  tumors.  The 
distinction  between  dilated  and  newlv  formed  channels  is  not  always 
j)nicticable.  Excluded  from  such  tumors  are  varicose,  cirsoid,  and 
racemose  aneurisms.  (See  Part  IT.,  Discjises  of  Vessels.)  Other 
forms  are  telangiectatic  and  (cavernous  angiomata. 

Telangiec^tiitic  angiomatii  consist  of  wide  and  numerous  capillaries, 
whoso  walls  at  first  are  thickened,  and  later  stretched  by  dilatation ; 
they  may  be  arranged  in  a  tangle,  and  then  make  a  plexiform  angioma. 
Th(»y  occur  as  vascular  nevi  in  flat,  red  spots  in  the  skin,  or  wart}''  pro- 
jections.     In  the   latter  the   hair  imd  glands  are  increased  (p.  152). 


PROGRESSIVE  PROCESSES. 


149 


Xevi  often  spread  over  grtatcr  surfaces.  Fouiiil  especially  ou  the 
skin  of  tlic  head  aud  neck  and  mucous  surface  of  tlie  lipe.  Often 
combined  with  fibrous,  fatty,  and  saroomatous  growths. 

Cavemoios  angioma  (Fig.  64)  is  formed  by  closely  pat-ked  and  freely 
oummuuimtiug  blood  spaces  lined  with  eudothelia  aud  surrounded 
with  fibrous  ti^ue,  like  cavemtiua  tissue  in  the  penis.  They  are  dark 
red,  round  or  wedge-shaped,  sharply  marked  off  from  other  tL^ue, 
and  reticular  on  section.  They  occur  in  the  liver,  spleen,  kidney, 
bone,  fibrous  and  fatty  tissue  of  the  orbit,  and  brain.  If  on  a  Hurfaee 
they  may  project,  and  after  section  tliey  collapse.  Occasionally  they 
are  erectile. 

Pis.  m. 


Lyiujihau^ioiua  offurs  in  difforeut  forms.  A.s  a  telangiectiiais  it 
(K^urs  in  the  tougue  or  lip  us  a  congenital  anomaly,  forming  niiu.'ivi- 
glossia  OP  niacroeheilia.  Here  it  may  contain  cyst«.  <  >n  the  skin  it 
belongs  witli  e1e])hantiasis,  affecting  the  scrotum,  labia,  aud  tliighs, 
^tuetinie.s  such  dilatations  may  be  explained  by  lymph  stasis  (p.  102). 
Ij&r^p  diliitJitifjus  may  form  hygromatoiis  cystfi,  uuilixnilar  or  midti- 
liJciilHr,  witli  clear  or  milky  fluid  contents  mixed  with  cholewterin  and 
•letrims.  Tho,-^'  cyst.s,  lined  with  endntheliuni,  may  occur  iu  the  neck 
•^mgcnitidly. 

7.  Ljrmphoma  and  Myeloma.  T,ymphoid  tissues  and  bone  marrow 
"ndergo  a  si'ries  of  prr>gressive  changes  which  ait;  piutly  hyperplastic 
*^tl  inflannn!iti>ry  and  [Kirtly  like  true  tumors,  but  presenting  snch 
^^qoent  transition  forms  that  tiiey  constitute  an  almost  unbroken 
Apart  from  ucut«  and  chronic  inflammation  with  hvper[)la-ia 
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(see  Chapter  VIII.),  there  are  enlargements  of  one  or  a  number  of 
nodes  which  are  sunple  lymphadenomata  or  lymphomata. 

MalignaTii  lymphoma  resembles  the  benign  form  in  ite  histology. 
Chronic  hyperplasia  and  induration  of  the  lymph  tissue  are  found, 
but  with  this  there  is  a  tencjency  to  involve  continuously  new  groups 
of  nodes,  and  after  removal  of  the  tumor  recurrence  is  common. 
Fibrous  induration,  which  often  occurs,  does  not  stop  the  process. 
The  entire  lymph  system  may  at  last  become  involved,  and  also  the 
lymphoid  tissue  of  the  spleen  and  gut  and  the  scattered  follicles  in  the 
lungs. 

With  the  appearance  of  such  malignant  lymphomata  the  blood  is 
apt  to  undergo  a  peculiar  change,  but  its  exact  relation  to  the  tumors 
is  not  known.  The  blood  changes  are  like  those  in  leukemia,  and 
hence  leukemic  and  aleukemic  lymphomata  are  recognized ;  the  latter 
are  called  psetLdoleukeiniuy  adenia,  or  Hodgkin^s  diseiise. 

These  multiple  hyperplasias  of  the  Ijonph  system  vary  toN^'ard  true 
tumor  formation  in  two  directions.  Thev  may  involve  not  onlv  the 
nodes,  but  their  capsules  also,  perforating  them  and  invading  the 
viciuit}'.  In  the  second  place  they  make  similar  nodules  by  metastasis 
in  the  liver,  bniin,  and  kidney,  or  diffuse  lymphoid  infiltrations  in 
these  organs.  There  are  thus  true  metastases  from  primarj^  tumors 
to  orgsms  which  normally  contiiin  no  lymphoid  tissues.  Such  tumors 
are  called  lymphosarcomatii. 

The  cliief  points  of  departure  for  lymphonuis  are  the  nodes,  the 
thymus,  and  the  intestinal  follicles. 

Cringes  are  observed  in  the  l)one  marrow  analogous  to  the  tumor 
formation.  In  leukemia,  and  often  apart  fmm  blood  lesions,  there 
are  hyperplasias  which  in  certain  circumstances  take  on  the  characters 
of  tumors,  pushing  out  the  lx>ny  walls,  with  thinning  and  perforation, 
and  then  infiltrating  the  periosteum  and  adjacent  tissues  (myeloma, 
myelosarcoma).     (See  Chapter  XIII.) 

II.    Tumors  of  Muscle  Tissue. 

These  are  divided  into  the  leionivomata  and  the  rhabdomvomafci. 

Leiomyoma,  or  simply  myoma,  is  a  tumor  made  of  smootli  miufcle 
fibres,  making  sharply  limited  dense  tumors  like  fibromata,  often 
lobnlatod  and  bounded  by  a  capsules  They  are  dr}^,  gray  or  whitish- 
red  on  section,  and  their  e<^mpositi(ni  of  inttTlacing  muscle  bundles  is 
apparent  in  tlic  ^ross.      Microscopically  they  are  quickly  distinguished 
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fmm  fibroma,  Iiistwid  of  the  single  fibres  irregularly  disposed,  there 
is  It  regular  arrauj^enifut  uf  fibres  in  bundles,  with  long,  usually 
parallel  and  regularly  spaced  nuclei.  The  nuclei  of  fibroma  are 
more  spindle-sbaped  and  leas  regularly  placed.  Characteristic  appear- 
ances of  croHS-scHrtious  of  muscle  bundles  are  met  with  as  polygonal 
spaces  in  which  the  long  nucleus  occurs  as  a  round  cross-sectjon.  (Fig. 
ti5,  q.)  As  die  nuclei  are  not  all  at  the  same  level,  the  section  does 
not  give  one  to  eacli  fibre.     Fix'-al  necrosis,  hyaline,  calcareous,  and 


softening  changes  are  common  in  myomuta.  With  a  large  proportion 
of  connective  tissue  the  timior  is  called  fibromyoma.  At  times  the 
tiimor  may  separate  spnutaneoualy  and  be  cast  off.  The  tumor  is 
benign ;  in  ■size  it  may  be  as  lar^  as  a  fist,  and  m.ty  produce  local 
disturbance*;  ci>nii>iiie«  with  sarcoma,  myxosarcoma,  or  changes  into 
these.     Common  in  the  uterus,  less  so  iu  tlie  alimentary  tract, 

In  many  uterine  myomata  there  h  gland  ]  »n  il if e ration,  which  may 
(«nie  from  (xtrtions  of  the  Wolffian  or  Miillerian  ducts  which  have 
Ixt'U  included  (:idi'niimyoma). 
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Bfaabdomyoma  is  :in    unib^iial  tumor,  made  nf  striated  tibre».      In 
mauy  ixises   it  comhiiie.s  us  ii  Oyiisiti'utiiiii,  cind  tlm  laLtvr  is  the  chief    I 
elcmeut,  so  that  must^Ie  fibrew  iii-e  ftuiiid  ouly  here  aud  there.     This 
form  occurs  in  tlie  henrt,  kidnev,  bladder,  uterus,  testis,  axid  eometimea 
in  the  ovan'.      It  is  often  hetenitoiHnis. 

III.     Epithelial  Tamora. 

This  name  is  given  to  tumors  in  which  the  proliferation  of  epJthelia 
is  the  essential  element ;  but  epithelia  by  themseh'es  never  form  tnuiiors, 
so  that  in  all  a  certain  umount  of  connective  tissue  is  to  be  fonnd 
which  carries  the  vessels  and  secures  the  nutrition  of  the  tnnior. 
Homologous  timiors  of  this  kind  include  those  involving  superficial 
q.ith.'liiini  iind  tlu.si-  invnlvin-  <;h<ii<lular  .'|>itbelium. 

I .  Tumors  Involving  Superficial  Epithelium.  These  neoplasmg 
iiK-liid'.'  II  niiiiilHT  iif  s]n;ill  ;xriiMrli»  whiiOi  appear  on  the  skin  or  mucous 
surfaces,  eitlier  entirely  made  u[i  of  connective  tissue — the  epithelium 
only  elevatcil  and  not  liyi>erplastic — or  similar  tumors  in  which  the 
epithelium  shows  marked  proliferatJou. 

The  wart,  or  ven-iiea,  of  the  skin  is  one  such  tumor.  At  times 
tills  is  a  pure  fibroma,  of  slight  and  smooth  or  uneven  projection,  as 
is  true  of  most  congenital  warts  (nfecuH  eerrucnatu).  The  pigmented 
nevus  contains  much  colo ring-nut tter,  and  is  either  flat  or  elevated. 
The  hairy  mole  (iicevus  pUomtn)  auti  the  birtlimark  {tuevuv  viutculonug) 
are  other  forms. 

These  warts  contain  irregnlar  nests  and  strands  of  large  cells,  which 
are  probsibly  eudotlielia,  antl  when  pigmented  these  cells  contjiin  the 
pigment. 

Many  of  tin-  oiiUnaiy  haiil  warts  present  hyperplastic  ])apill£e,  either 
with  diliileil   ends,  ami   licnw   club-shaped,  or  long  and  narrow  and   , 
bnmching;  these  tumors  are  calle<l />«jJi7/om((/«.     Their  gross  appear-   i 
ance  depends  ou  the  form  of  the  enlarged   [uipillie  and  also  on  the  1 
thickened  layer  of  epithelial  cells  over  them.      The  broader  warts  are 
of  uneven  surface ;  the  forms  with   lengthened  papillie  arc  smooth  or 
full  of  fine  crevices,  in  which  the  i<|itthelial  cells  lie;  or  the  crevice*  1 
may  penetmtc  tlie  surface,  wi  that  tlie  tumor  looks  as  if  covered  with  \ 
countless  filiform  projc<rtions. 

On  sectitm  both   papillw  luid  cells  nu) 
proper  reljitioiis.  and    it    i<   ini]Kift;iii'    ' 
fnmi   those  of  ■■jirciiK-iiia   by  tins  f:i>  i 
level  of  the  epitfatglhiiu. 


-eiwrate  from  their  a 
'     -iuch   cell   nei^ts  -J 
I    lie  beneath  t 
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.Simitar  tumors  of  mucous  mt-mbimieH  occur.  AimminaU  condyloma 
is  a  form  conuei^ted  witli  iufiummiitiou.  {Fig.  59.)  Larger  tun lore 
witii  long  papilliE  make  caulijlower  ffroteUm,  as  iu  the  bladder,  wlitire 
ihe  branching,  twig-like  papillte  may  break  off  and  escape  wtli  the 
uriae.  In  the  eulai^;ec]  pupiltie  are  many  large  vessels,  and  the 
epitlielia  may  be  much  pn>liferate(l  in  mauy  layers  of  transitional  cells, 
ais  normally  occurs  iu  the  urinary  jiuaciageB.  These  tumors  may  cau^ 
st'Vfre  bleeding. 

■2.  Tumors  Involving  Oland  Epitheliom:  Adenomata.  An 
adenoma  is  a  hniiiologims  tunioi-  cnntainiiiff  jrlamls  whii'li  differ  from 
the  noniial  ty|H'  l)y  their  irregular  form  and  arrangemeut,  but  yet 
preserve  tlie  glandidar  structure  and  have  a  distiuet  lumen  in  their 
duct*.  (Fig.  6fi,  a.)  Between  the  gland  there  is  more  or  less  fibrous 
stroma  (4), 


Ulsnds  wllh  regular  eplitaella  aiiil  clear  Imucii.    b,  StroiUB.     ^  ^fiO. 

Adeuoma  of  tlie  wkiu  may  start  in  sebaceous  gluiids,  making  adenoma 
uebaceum,  or  from  sweat  glands — lulciioiiui  giidorlpnnun — and  both  are 
nnueuiil.  They  develop  in  the  subcutaneous  tissues,  and  may  reach 
the  *ixe  of  a  pigeon's  eg^, 

AdvDiinmtu  of  the  mucoiLS  membnmes  are  common,  e8(>ecially  iu 
the  alimentary  canal  and  the  uteni-i.  They  may  be  I)ut  little  elevated, 
Btntl  merge  imperceptibly  into  infianimatory  hyperplasia  (p.  123),  or 
thoy  are  poIyiK>id,  with  slender  pedieles.  The  |)edicle  is  usually  made 
irf  .inhmnmsa  drtiwii  mit  from  the  site  of  the  polyp's  attachment.  The 
ehuid-  in  die  tumor  are  apt  to  l»e  ililaled,  bmriclied,  and  irregular. 
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In  tlie  krgc  glands,  breast,  liver,  kiduey,  etc. ,  adenomata  ocnir  a 
incltided  nudulcri  which  pre^eut  atypical  glands  that  retain  Dotliiug;  trf  I 
the  acinous  or  tubular  form.  The  more  they  preserve  thew  cluimctera  | 
the  eaj^ier  it  is  to  recog;nize  tubular  and  acinous  forms.  They  are  I 
cm«;>siilated  or  sharply  raarke<l  off  from  the  rest  of  the  tissue.  The  1 
epithelial  investment  is  ain'ays  n^ulur,  though  it  may  exhibit  caxay  I 
layeni. 

Many  adenomata  reach  a  large  size,  and  their  glands  beojme  cystic 
by  retention  of   secretion   after  occlusion   of   the  ducts  or  by  rapid   I 
pn>liferation  of  tlie  epithelial  pells.     Such  forms  are  common  in  the 
follicles  of  the  ovarj'.     The  cyniadenomaia,  in  spite  of  their  size,  do 


OlUKlnltr  oitrfui  cyiudaioau     Sectlau  trom  Uiv  wi  1  o[  ■  l>rge  ca     a  luntr  fide  wl 
cyUndilcBl  epttbeUnm.    b  Outer  Ude.    e  BnuU  ojiB  In  tbe  mil  of  Ihe  lac^  one         40. 


not  recur  after  removal,  or  make  metastases.  The  contents  uf  the  cysts 
may  be  mua>us,  gelatinous,  oolloid,  or  thin  and  serous;  paralbumin  is 
constantly  preaent  (p.  6;{),  With  multilocular  cy^e  of  this  kind  tlw 
septa  may  atrophy,  making  large  cavities,  with  projections  on  thur 
walls  which  mark  the  site  of  septi.  Two  varieties  are  recognized — 
the  ghmdular  and  the  papillary'. 

In  the  glandular  form  there  ai-e  uliserved  on  the  iutemal  surfeioe, 
covercil  with  cylindrical  epitheliiun,  small  depression!',  which  increase 
in  deptli.  ciinstrict  at  tbe  neck,  and  so  make  daughter  cysts,  whidi 
then  widen  out.  Tliesc  may  nl-no  form  new  cysts  from  their  walls. 
Hence  multiple  nodular  groups  of  such  cj-sts  may  he  develoiied  wbidi 
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coDtain  40  to  50  kilc^nuDmcs  of  fluid.  These  are  called  myxoid 
cydomas.  In  the  papillary  fonn  (Fig.  68)  there  is  a  proliferation  of 
the  inveating  epithelium,  and  a  series  of  papillary,  branching,  tree-like 
projections  reach  into  the  cavity  of  the  cysL  These  contain  vessels, 
are  covered  with  epithelium,  and  by  their  growth  and  multiplicatiou 
may  entirely  fill  tiie  cavity ;  then  they  perforate  the  wall  and  appear 
externally.  The  two  forms  may  be  combined.  The  papillary  liave 
more  tendency  toward  malignancy,  and  attack  the  vicinity  and  make 
B  (cancerous  transformation). 


1- 

,4- 


le  ovary     p   PkplUonik  of  It 


The  eo-called  polypous  cystomas  present  papillary'  growths  of  the 
outer  surface. 

Combinations  of  adenoma  and  connecUve-tissue  tumors  are  coni- 
moD. 

Fibro-adenomn  implies  excess  of  stroma. 

In  the  lumina  there  may  be  papillary'  outjrro»-ths  which  lose  their 
epithelium.  The  stroma  in  other  cases  )KHV)nics  myxomatous,  and 
hence  arise  myxadeuoma  and  adeiiosarcoma.  Lastly,  a<lenomas  may 
occur  as  heten)tti|xiii^  growths,  a.s  when  tumors  with  the  structure  of 
the  adrenal  arc  found  in  the  kidney,  where  they  arise  from  aberrant 
portions  of  adrcunl  tissue,  etrumii  Upomnto'lrx  iiheiTaiiJi  renin  (Grawitz). 
They  may  be  nuiligiiant  and  give  ineta.--tases. 
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IV.     Tmatat  of  Herre  Tisne. 

Tbe>e  niiiit>r>  tvacun  nerve  fibn«^  and  iritu;li>in  oell>.  "r  ibrv  :^Ga^ 
fnin   tile  tibniQ?  eleoteoij  ut  aer^'i'it^  ii:^=«nr.  Uie  neiin-irlia,      Am-iur 

the  fi<rtuer.   tbi*!^  wtik-h  imply  a  otw  fomtatioD  >.'{  i?ini;lk>o  orM 

^::iUtH>>-Qeup>uu — aiv  veo"  Rirv:  tbev  i«.viir  with  a  rlitihi  iiKT*a.-c  i-f 
glia  in  diffefvui  (nrts  ti  the  nerv»u~  r-j~teta. 

fflwin*  is  the  name  •-•(  a  nuu>.>r  fonueil  fp<m  ^lia  ti^oe.  aixl  tr-{«- 
cullv  fpiui  ilia  wUs.     Thev  an?  n<.alular  ^-r  l><buLiteiL  and  in  rfw  o>nl 


^^"yQp^-^ 


&#- 


nm  IntiininiyMlh      TW  hmur   k  iMiiUy  ik-[i.-«.'r    ihia  ihi    Tf-miaJ 
&e  a  If  tdk*  Wt^  fp-m  the  ^tay  -::)  -^wn.v. 
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tumor  has  no  clear  limits.  The  pia  is  almost  never  invaded,  but  it 
may  be  pushed  before  the  tumor.  Many  of  these  gliomas  have  a  rich 
vascular  supply,  and  in  the  gross  there  may  be  large,  cavernous 
dilatations  and  hemorrhages  into  the  tissue. 

A  further  pecidiarity  of  many  gliomata  is  the  tendency  to  regressive 
changes,  either  yellow  and  caseous  or  as  softening  of  the  substance  and 
fluidification. 

Microscopicjilly  a  glioma  consists  of  numerous  cells  and  some 
fibrillary  ground  substance ;  but  there  are  great  variations  in  number, 
form,  and  arrangement  of  the  elements.  Some  gliomas  contain  cells 
which  are  embryonal,  like  sarcoma  cells ;  there  may  be  astrocytes  or 
spider  cells  with  processes  running  out  into  the  surrounding  tissue. 
In  the  fibrous  portion  of  the  tiunor  may  be  distinguished  large  poly- 
nuclear  or  even  giant  cells,  very  small  cells,  some  with  long,  bristle- 
like processes,  and  others  with  few  and  short  ones.      (Figs.  01),  70.) 

In  other  gliomas  tlie  spider  cells  are  absent  or  scant)'.  The  cells 
are  then  round,  without  processes,  having  but  little  protoplasm  and 
an  eccentric  nucleus ;  or  the  protoplasm  may  be  reduced  to  a  small 
remnant  on  the  side  of  the  nucleus  or  be  apparently  absent.  These 
cells  apparently  have  given  tlieir  protoplasm  to  the  construction  of  the 
ground  substimce.  The  latter  is  copious  and  finely  fibrillated  in  some 
of  these  tumors,  like  ordinary  glia  (Fig.  70) ;  we  may  perhaps  connect 
them  with  sarcoma  of  connective  tissue.  Other  gliomas  have  but  few 
glia  fibres  or  none  at  all,  presenting  instead  an  undifferentiated 
granular  or  homogeneous  mass  in  which  the  nuclei  are  closely  strown. 
This  appearance  of  having  no  ground  substance  may  depend  upon 
hardening  methods,  which  in  material  from  the  cadaver  do  not  always 
preserve  the  delicate  glia  tissue  either  normal  or  degenerated ;  but  in 
quickly  growing  tumors  there  may  be  no  formation  of  intercellular  sul)- 
stance,  and  the  appearance  is  given  of  a  tumor  made  wholly  of  cells. 
These  tumors  are  the  sarcomata  of  nerve  tissue,  and  correspond  to  the 
same  neoplasm  in  fibrous  tissue.  Like  sarcoma,  such  a  tumor  infil- 
trates the  vicinity,  and  beside  permeating  and  supplanting  it  may 
cause  an  irritation  which  leads  to  proliferation  of  glia  cells  and  growth 
of  the  tiunor  by  both  infiltration  and  apposition. 

Combinations  of  glioma  with  fibroma,  myoma,  and  sarcoma  are 
frequent,  and  many  of  these  have  an  angiomatous  element;  while 
hemorrhages,  cysts,  and  softening  are  common,  (xlioma  and  mixed 
forms  occur  in  the  central  nervous  organs,  the  retina,  and  tlie  optic 
nerve. 
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Peripheral  nerves  present  both  oeuromata  and  fibromata.  The 
latter  start  in  either  the  perineunum  or  the  endoneunum.  Tumors  of 
nerves,  after  amputation  eHpecialh  consist  of  nerve  fibres  (Fig,  71), 
and  appear  as  nodular  swell  ngs  of  the  stumps  of  the  nerves.  They 
may  grow  into  the  scar  and  make  plexiform  groups  Occasionally 
there  are  multiple  fibroneuromata  especially  at  pomts  of  branching 
along  tile  ne^^e,s  (p  147)  conta  ning  new  medullated  or  non-mcdul- 
lated  fibres.  M>xoneuroma  and  Qeurosairooma  are  combinations  of 
with  such  tumors  of  the  nerve  stroma 


putly  engthwlM  and  parti; 


B     HETEBOLOaonS  TUMOKS. 
1.    Sarcoma. 

Sarcomata  are  licterolojums  tumor."  of  connetrtive  tissue,  and  tliey 
may  take  origin  from  any  tissue  of  the  grouj) — mucous,  fatty,  osseous, 
eartilaginous,  bone  marrow,  and  endnthelium.  (.'oiitrasted  with  tumors 
of  the  homolt^us  division,  surconiatii  are  )>conliar  in  the  numbers  of 
tlu'  cuntaiiicd  cells,  the  stromii  Ixiin^  relatively  at  a  minimuoi.  On 
this  in't'ouut  surcoma  lias  often  botu  wmipared  with  the  embryonal 
fiinu  iif  (vmticctive  tissue,  which  is  iiiarkwl,  as  are  the  tumors,  by  a 
rii'li  supply  of  vessels. 

In  tlicir  friinis  the  cells  of  sari-onui  vjiry  gi'eatly  from  those  of 
dev('lii|)ri]  I'diinwtive  ti.ssup,  but  nil  the  forms  iKXiur  which  we  have 
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discussed  in  coaaectiou  \yitli  granulation  tissue  (p.  87),  namely,  small 
nnd  liu^  round  cells,  spindle,  stellate,  and  ginut  cells. 

The  p;round  substanec  of  sarcomas  is  found  in  varying  quantities. 
It  may  be  so  scant  tliat  tlie  tumor  apixsirs  made  np  entirely  of  cells, 
or  Itetweeu  tlie  cells  there  may  be  a  fibrous  element ;  and,  lastly,  there 
is  often  a  large  proportion  of  fibrous  stroma,  iiT^ular  in  amngement 
or  reticidur.      (Fig.  72.) 

An  important  element  in  these  tumors  is  the  free  vascular  supply. 
In  young  and  rapidly  giiiwing  tumors  the  cells  appear  distinctly  rolatvd 


to  the  new  bloodvessels.  Such  vessels  usually  have  a  very  thin  wall, 
""hich  is  not  made  up  of  different  layers,  but  is  fomieii  from  endothelial 
cells  which  He  directly  iipf)n  the  sarcoma  cells. 

The  gross  appeantncee  of  aaPcomata  differ  widely.  They  may  be 
circumscribed  inclusions,  especially  wheu  dense,  or  very  malignant  infil- 
tnwjons  without  clear  definition.  They  may  be  soft,  grayish-re<i,  or 
whitish,  and  on  scraping  the  section  a  turbid  fluid  may  be  obtained. 

Tliese  tumors  take  their  name  from  tlieir  resemblance  to  fleah.     The 
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denser  tumors,  in  which  there  are  fewer  cells,  are  relatively  l)enigu ; 
the  softer  and  cellular  very  malignant  The  latter  infiltrate  and  lieuce 
recur,  and  make  metastases  by  way  of  the  blood  chauDels.  As  a  rule, 
the  metastases  are  later  than  with  most  carcinomas. 

The  manifold  forms  of  sarcomata  are  dc]>endcnt  chiefly  on  the 
number  of  the  cells  and  the  structure  of  the  fibrous  portion  and  their 
relation  to  one  another.     We  distinguish: 

1.  Round-Celled  sarcoma,  made  u\>  of  small  or  lai^  cells,  ap])roxi- 
mately  round,  but  as  a  rule  vcrj'  insular,  between  which  there  is  h 
small  amount  of  intercellular  substance.     (Fig.  72.)     The  stroma   Ls 


ff(i^J&.MW^7^'^-l 


often  reticular  The  smill-ccllcd  arc  \ery  rapid  and  maligniut  in 
growth  especially  attacking,  niiLMit  boue  Itrun  and  mucous  mem 
branes 

I ymphomrtotiMta  startmg  m  the  hmph  node  belong  to  the  small 
round-celled  variety  the>  re  nit  frt>ni  prolifcntiou  of  h  mphoid  tiasue 
and  differ  from  malign  int  h^  i»tr|)ia<'ia  in  not  remamiDg  confined  to 
tiic  notli     but  dcstroymg  die  oflitr  tissue,  (p    1  )0) 

III  I  miliar  vi&y  sarcoma  cjntiinmt,  rjuud  cells  tm.\  develjp 
frHii  niiin)u  (myeloma)  It  perfmitc^  the  hone  and  attacks  neigh 
borm^  tis.  tie  The  structure  of  ni  irn>w  ui  n  partially  persist  a 
niurow  cell     fat  cells   guiut  ctll     and  rcticuhr    troma. 
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2.  Spindle-cflUed  sarcoma  (Fig.  74)  cunsUti  of  giiuill  or  large 
spindle-  or  star-ehaped  cells,  often  arrange*!  side  by  side  in  bundles. 
They  may  lie  elose  hither  and  make  up  the  whole  tumor,  or  between 
them  may  be  cell  processes  which  make  a  fine  fibrous  tissue.  Teased 
preparations  show  the  cells  better  thau  sections.  The  cells  may  be 
lai^  and  irregular,  at  times  round,  witli  a  single  large  vesicular 
nucleus,  so  that  they  strongly  resemble  the  epithelioid  cells  of  carcinoma. 
(Fig.  7-).)     In  such  a  case  the  diagnosis  depends  not  only  on  the  cell, 


-'foO/ 


t)  ^  &l> n'  aO  0^  ^  t  J 
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SplDdle-called  Mirconui  wlib  glinl  cetla.    y  S50. 

hut  also  on  the  entire  arrangement  of  the  timior  and  tlio  relation 
between  twlla  and  stroma.  SitindleH-elle^I  tumors  tire  ttie  (^immonest 
saroomaa,  and  start  in  any  connective  tissue. 

3.  Qiant-celled  sarcomas  never  contnin  giant  cells  iilone,  but  dis- 
pljiy  these  in  numbers  among  otlier  forms,  nsiiiilly  spindles.  The 
giant  cells  have  many  small  nnclci  or  a  single  l;ii^'  and  iK>lymorphou3 
inieleus  (p.  8S),  and  the  cell  body  is  irn-gular  and  has  coar>*e  or  fine 
prr(cesses.  These  tumors  develop  esjiecially  fnun  Ixme,  periosteum, 
and  medullary  cnual. 
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4.   A  sarcooia  with  well-devetoped  stroma  i«  called  a  fibrosarcoma. 
In  stninture  and  proguu^is  it  s-tands  luidway  betwivn  filin>niu  :md  sar- 
coma.    It  is  iLsiiaJly  deiise,  not  flcariy  delincd,  aiid  ooi-urs  in  skin, 
muscle,    dura    muter,    periusttiiiin,   and  elsewliere.      It   differs    from  I 
fibronia  ui  its  numerous  cells ;  and  these  have,  like  all  sareoiua  cells,  a  j 
more  diiitinct  protoplasm,    wlille  connective-tissue  cells  present  little  [ 
but  linear  or  spindle  shapes. 

Wlien  sareoiim  starts   in   mucous  tissue  it  may  contain  mucin,  or  j 


CtMUdnmreniDB.   /. 


t«ru  laemUlos  flbnjnrDOoia.    t.  CaiUlBglua 


bone  when  forming  from  bony  parts;  and  metaplastic  changes  alsi> 
occur,  as  osseous  tissue  in  a  tumor  from  simple  connective  tistnie 
(p.  83).  The  following  may  be  mentioned  as  belonging  to  thu 
variety: 

1.  Myjroaarcomae  contain  stellate  colls  irith  connecting  processes  in 
a  nincoiis  prouud  substance.  When  mucoid  tissue  is  arranged  in 
strands  and  meshes  thmugh  the  tumor  it  is  called  a  cy/rWrojwi. 
MyxosfiRvma  oi-eurs  in  skin,  subcutaneous,  nervous,  and  marrow 
tissue,  and  the  fibrous  parts  of  uen,-es. 
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2.  Cartil^^  quit  appear  !q  large  or  flniall  magses  in  saroomo, 
usually  of  the  spindle-celled  variety,  and  the  cartilage  cells  He  in 
spaws  mure  ur  less  completely  encajisulatcd.  The  tuimir  is  called  a 
ehondroKarcoma.  It  arises  from  cartilage,  periosteum,  bone,  and  lis  a 
heteroto|>OHS  growth,  as  in  the  parotid.  The  cartilage  may  calcify 
and  become  osseous. 

3.  When  l«ny  plates  or  trabeoulse  are  found  the  tumor  is  an  wtfeo- 
tttircoiiM,  and  its  cells  lie  in  spaces  with  dentated  edges  corresponding 
to  bone  corpusfles.  Outside  of  a  bony  portion  there  may  be  either 
osteoelasta,  round  and  iwlyuuclear,  which  absorb  the  boue  and  make 
Howsliip's  lacunre,  or  osteoblasts  wliich  make  new  boue.     (See  C'liapter 


CyllndTOTna.    Hrnllne stramla  represeiiUt^K 


,d  il'BTio  abnui  tbem.  penneale  Ih 


XIII.,  A.)  When  a  sarcoma  contains  homogeneous  osteoid  tissue 
without  deposits  of  lime  in  it,  the  term  osteoid  sarcoma  is  used. 

Osteosarcomas  are  hence  not  sarcomas  starting  in  bone,  but  such  as 
contain  new  osseous  tissue ;  they  asually  begin  in  the  periostfium.  All 
these  various  forms  make  combinations  with  otlier  tumors  or  among 
themselves. 

Sarcomas,  in  addition,  may  present  peculiarities  of  cells  and  structure 
which  differ  from  those  named,  and  make  differentiiil  diagnosis  from 
other  tumors  difficult. 

Thw  LS  true  of  tUoeobir  anreofiia,  wliJch,  as  a  rule,  has  a  scanty  retic- 
ular stroma  arranged  in  coarse  meshes  packed  with  cells,  or  in  other 
places  with  a  few  libres  reaching  between  the  cells.  If  this  arrange- 
ment B  noticed  in  many  parts  of  the  tumor  it  strongly  resembles 
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carcinoma,  and  frequent  morphological  transitions  to  the  latter  occur 
(sarcoma  carcinomatodes).  These  timiors  may  arise  when  endothelial 
cells  enter  largely  into  tlie  formation  of  the  tumor. 

Another  peculiarity  arises  from  hyaline  changes  in  the  vessels  of 
the  tumor  or  the  tissue  about  them,  forming  a  cylindroma.  The  cut 
surface  shows  clear  streaks  in  the  lines  of  vessels,  in  places  swollen,  or 
radiating  like  the  sticks  of  a  fan,  and  the  light  parts  may  often  be 
mucous.  Thase  tumors  occur  principally  in  the  orbit,  jaw,  parotid, 
and  dura.  Those  whose  vessels  are  specially  prominent,  with  the 
cells  arranged  upon  them,  are  called  angiosarcomata. 

Other  sarcomas  have  a  telangiectatic  character  or  are  cavernous,  so 
that  they  have  a  surfece  spotted  with  red,  while  hemorrhages  and 
pigmentation  are  common  in  them.  By  softening  in  the  tumor,  cysts 
may  be  formed,  sometimes  of  relatively  large  extent.  The  true  cyato- 
Harcomakiy  however,  arise  from  preformed  lumina  which  dilate  and 
are  surrounded  by  sarcomatous  tissue.  Granulations  in  wounds  are 
often  accompanied  by  atypical  proliferation  of  epithelial  and  glandular 
tissue ;  so  tlie  sarcomatous  growth  may  lead  to  atypical  gland  multi- 
plication, and  occluded  ducts  may  dilate  to  large  cysts.  When  such 
a  growth  begins  in  the  mass  of  a  sarcoma  and  reaches  a  quasi-inde- 
pendent development  of  glands  tlie  tumor  is  called  an  adetiosarconui — 
a  mixed  epithelial  and  connective-tissue  form. 

Pigmented  or  mdanosarcoma  occurs  especially  in  places  where 
pigment  Is  normal,  as  the  choroid  and  the  skin,  in  the  latter  often 
stiirting  from  congenital  warts.  Mdanosarcoma  often  has  an  alveolar 
structure,  and,  as  a  rule,  is  very  malignant  (p.  77). 

When  certain  cell  groups  or  fibrous  strands  calcify  tlie  tumor  is 
kno\vn  as  a  psammovui,  and  is  usually  benign. 

2.    Carcinoma  and  Endothelioma. 

Epithelia  are  cells  in  continuous  layers  which  clothe  surfaces  and 
line  spaces  in  the  body.  Between  the  cells  there  is  never  much  mtcr- 
ciillular  substance,  only  a  slightly  developed  agglutinating  material. 
The  numerous  cells  included  under  this  definition  are  not  equivalents 
of  (»ach  other,  for  some,  like  the  epithelia  of  blood  and  lymph  vessels, 
are  dorivc^d  fn)m  connective  tissue,  and  this  relationship  is  expressed 
in  many  tumors  starting  from  them.  Heuce  the  signification  of  car- 
rinoum  iis  a  heterologous  tumor  from  epithelium  is  not  at  prasent 
clearlv  delimited  on  all  sides. 

We  shall  discuss  first  the   t^^pieal   epithelial   tumors,  which  arise 
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bv  pruliferution  nf  the  ciiiderniai,  ruiiooiia,  or  glaiidulur  cpithelia. 
Fn)m  this  »tautlp<>int  we  can  define  carcinoma  as  a  nialitraant  growth 
ot  epitlieliuiii  whicli  trani^resses  the  physiological  boundaries  of  thia 
tissue  and  iittatiks  organs  destructively.  lu  this  we  fiud  the  chief 
di.^tinetioQ  from  benign  epithelial  tumors,  especially  of  adeuontutiius 
tv,«. 


I 


In  external  form  carciuomata  are  eitlier  noduhkr,  fuugnus,  polyiKiid, 
or  iliffusely  infiltnituig ;  but  with  them  all  tlie  exiurt  border  of  the 
growtli  is  uncertain,  for  they  scud  processes  into  neighboring  tissues 
which  may  Ih'  \i.sible  macroaoopically.  The  cut  surface  <»f  tliese 
tiimdrs  is  asiiiilly  soft,  gmyish-rcfl  or  white,  and  medullaty.  A 
"cancer  juice"  luiiy  often  be  scra|Mil  fmm  the  secretion.  In  luaiiv 
the  alveolur  Mtnu-tui-r  can  be  niiulc  nut  in  the  giiiss,  iiud  presHurr  uuiy 
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cause  epithelial  masses  to  protrude;  in  others  with  well-developed 
stroma  the  surface  is  white  and  dry,  dense,  and  scar-like,  but  not  well 
defined  along  the  margins. 

The  histology  of  carcinoma  is  best  approached  from  its  development. 
Where  the  tumor  starts  in  superficial  epitheliiun,  masses  of  tliese  cells 
penetrate  the  underlying  connective  tissue  in  plugs  and  wedges. 
(Figs.  78,  79.)  The  tissue  spaces  are  first  entered  and  then  dis- 
tended. Where  the  tiunor  begins  in  a  gland  there  is  proliferation  of 
the  cells  lining  the  walls  and  of  the  glands  as  a  whole,  and  the  epithe- 
lial cells  penetrate  tlie  raembrana  propria  and  enter  the  spaces  of  the 
connective-tissue  stroma  as  before.  (Fig.  83.)  Since  the  spaces 
form  a  system  of  communicating  canals,  the  columns  of  cells  which 
enter  them  have  the  form  of  a  connected  network.  In  microscopical 
sections  either  single  streams  of  epithelial  cells  are  cut,  when  they 
look  like  nests  or  cones  (Figs.  79,  81),  or  their  relations  may  be  made 
out  in  the  meshes  described.  (Fig.  78,  .4.)  These  cell  bimdles  may 
also  be  hollow.  The  fibrous  tissue  remaining  forms  the  stroma  of 
the  tumor,  and  repre^^ents  the  original  connective  tissue  of  the  part ; 
but  with  the  advance  of  the  tumor  the  stroma  may  increase,  usually 
as  fibres  more  or  less  infiltrated  with  lymphocytes. 

Hence  there  are  in  all  carcinomas  two  elements  for  recognition — ^the 
jihroH^  strouKt  and  the  epithdial  parenchyma,  in  the  form  of  cell  nests 
and  bundles.  If  the  latter  are  removed  there  remains  onlv  the  con- 
nec^tive-tissue  framework  (Fig.  78,  B),  its  fibrous  bundles  arranged 
as  about  alveoli.  On  th(»  otlier  hand,  the  stroma  may  be  projx^rtion- 
atelv  in  excess,  and  leave  Hut  few  islands  of  cells  in  it. 

This  characteristic  struc^ture  of  fibrous  stroma  and  ej)ithelial  cells  is 
an  imjx>rtant  distinction  in  carcinoma,  and  with  higher  magnification 
another  is  added  in  the  arnuigement  of  the  cells.  The  cells  lie  close 
together  and  upon  each  other,  and  no  intercellular  subsfcmce  is 
apparent,  and  even  the  cd^es  of  tlie  cells  are  indistinct,  so  that  a 
protoplasmic  mass  with  sciittered  nu(»lei  is  found.      (Fig.  78.) 

In  many  cjises  the  c^lls  may  Ik;  recognized  simply  by  their  form  as 
e[)ithelial,  Ix^ing  cylindrical  or  ty])ical  flat  cells.  In  many  cases  the 
cell  form  permits  no  certaint}^  as  to  their  epithelial  origin,  for  they  are 
polymorphous  and  irregular  and  modified  by  mutual  pressure  during 
tluMr  <rro\vth.  Since  similar  cells  oc(»ur  in  many  sarcomata  (p. 
Uil,  2),  it  is  clear  that  the  diagnosis  cannot  bo  settled  from  the  cells 
alone ;  hut  the  arrangement  of  the  cells  is  suggestive  of  carcinoma  as 
well  as  their  inclusion  in  fibrous  stroma  as  bundles.      Cancer  tissue 
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fixed  while  alive  presents  many  mitotic  figures,  corresponding  to  its 
rapid  gro^rth.  Many  of  the  cells  are  of  extraordinary  size ;  others 
show  d^ieneration  of  nucleus  or  protoplasm.  Among  the  cancer  cells 
or  included  in  them  there  may  be  polynuolear  leucocytes,  and  other 
inclusions  occur,  as  degenerated  epithelial  or  white  blood  cells. 

From  its  site  of  origin  the  cancer  penetrates  the  nearest  tissues,  an 
tile  cutis  and  subcutaneous  tissue,  the  muscularis  mucosa  and  sub- 


iDnu  of  the  skin,  ihowlug  dork  cell  D 
>a  »ner  tbe  cells  bcvB  been  brughed  oi 
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mncDsa,  etc,  according  to  its  location.  This  unliniiltHi  )K<netnttion  of 
the  grou'th  into  other  tissues  and  proliferation  in  tho  new  place  are 
the  most  important  characteristics  of  carcinonm,  Tlie  iidv-ance  b  most 
rapid  where  the  tissue  is  not  dense,  but  neitlier  toujrh  Hbrous  nor  dense 
bi>ny  parts  can  altogether  resist  tlie  attack,  tlioujrli  connective  tissue 
may  remain  as  the  stroma  of  tlie  tumor.  In  duubtful  cases  this 
entrance  of  epidielinl  columns  where  noriu;illy  no  cjiidielial  cells  occur 
i;*  decisive  for  the  diognueis. 
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As  tlie  carcinoma  penetrates  lymph  spaces  and  breaks  into  blood 
channels  the  opportunity  is  given  for  metastases.  In  the  immediate 
neighborhood  of  the  primary  tumor,  but  separated  by  varying  intervals, 
there  occur  small  yonng  foci  of  tumor  formation  from  which,  after 
operation,  new  carcinoma  may  spring.  Metastasis  through  the  lymp)i 
passages  is  early  in  the  nearest  nodes,  and  by  the  blood  current  it  may 
occur  in  distant  parts.  The  metastatic  tumors  are  in  all  respects  like 
tbe  primary.  At  times  there  is  a  general  and  multiple  appearance  of 
tumors  without  appareutly  any  primary  focus. 

Forms  of  Carcinomata. 
In  spite  of  atypical  structure,  many  cancers  preserve  some  resem- 
blance to  tbe  tissue  of  origin,  so  that  for  a  time  it  is  easy  to  see  whence 
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they  aime,  and  as  many  kinds  of  tumors  may  be  made  as  there  are 
kinds  of  epithelia;  but  since  many  timiors  have  undifferentiated  cells, 
tliis  division  cannot  always  \k  mjide.  Tliree  great  groups  may  Iw 
recognized — those  with  irregular  ])olymor]>hous  cells,  including  carci- 
mmm  simplex;  those  whose  cells  are  flat  epithelia,  squamous-cellcd 
wircinoniii;  and,  lastly,  the  cylindrical-f-cllcd,  which,  at  least  in  part, 
]HTiiiit  tlic  recognition  of  their  origimd  cylindrical  epithelia. 

1.   Carcinoma  simplex  (Fijj.  7!i)  arisen  most  .iften   in   tlie  great 
glands,  !is  tln'  breast,   liver,   thyroid,   kidney,  siilivary  gland,  ovary. 
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ttstii,  and  prostate ;  but  it  may  begin  in  other  partis  and  proceed  from 
one  of  the  following  forms.  T)ig  glands,  as  also  their  epitlicliul  celU, 
increase  in  size  and  number.  Active  proliferation  of  tlie  cells  (ills  the 
liunina  and  breaks  through  the  basal  raentbraaes,  and  die  cells  entering 
the  connective-tissue  spaces  form  strands  and  bundles  wliieh  frequently 
communicate.  Here  aud  there  the  cells  lose  tbeir  epidielial  appear- 
ance, and  by  pressure  assume  the  form  which  the  coutuiuing  si>a(« 
nefei^itates.  Hence  they  may  be  round,  angular,  long,  or  with  pro- 
ceases.  Similar  cells  are  common  in  sarcoma  (p.  160).  These  tumors 
differ  from  adenoma  by  tlie  solid  columns  of  cells  aud  their  eutnmce 
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into  connective  tissue.  While  these  gknd  carcinonuis  usually  form 
large  nodules,  infiltrating  tumors  are  also  fairly  conmioii. 

The  two  following  kinds  are  characterized  by  a  definite  form  in  tlieir 
epithelia : 

2.  Sqnamoos-celled  Carcinoma.  Tliis  tumor,  also  called  can- 
froid,  starts  in  sebaceous  gland.'i,  hair  follicles,  epidermic  cells,  aud  flat 
cells  of  mucous  siirfiiccs.  In  the  cell  nests  there  htv.  often  round  cells 
with  prickles  and  ridges,  as  found  in  the  rete  M;d|>ighii,  and  longer  cells 
fr>»m  tlie  basitl  layer,  flat,  homy,  and  niin-nuclenteil  scales,  and  other 
forms  with  irregular  outlines,  priiccsscs,  iuid  notches.  ;is  in  transitional 
mucous  epithelium.     Pressure  increases  the  irregular  character  of  tiio 
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cellt).  Oh  cross-section  many  collections  of  concentrically  arranged 
flat  cells  are  found  in  nests.  (Figs.  SI,  V,'!.)  The  flat  und  nfu-n  h<)niy 
cells  appear  like  fibres  on  cross-section,  and  their  nuclei  are  spindle- 
sliajied.     The   whole  group  of  cells  may  become  corneous  and  \n^ 

ill!  riik'lci,      These  groups  are  willwl  ciiM-ro!<l  i^mrh.      Oft«n  tlit-  urdor 


tof  the  rella  in  such  tumors  is  the  direct  opposite  of  the  normal,  pre 
fleutiag,   from  without  in,  cyliudrical,   rrmnd,   flat,   and  then  I 
inst««d  of  from  witliiu  out  toward  the  surface. 
The  presence  of  these  i)earls  alone  is  uot  emjufjh  to  determine  t 
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diaguosid  of  carcinoma,  for  tliey  may  occur  with  benign  tumors  (p. 
i>3) ;  and  ridged  and  prickle  cells  are  not  imusiul  in  beaign  tiunora. 
(Fig.  81.)  In  the  uiar^ns  o£  tlie  cell  ne^ts  lie  long  palisade  cells 
like  those  of  the  aonual  basal  cutaneous  layer,  but  these  may  early 
be  lost.  In  time  the  other  characteristic  distinctioaa  are  lost,  and 
the  tumor  resembles  carcinoma  simplex.  In  some  cases  even  distant 
metastases  preser\-e  the  squamous  nature, 

Caucroid  tumors  are  found  in  varying  forms,  as  flat  and  superficial, 
or  as  deeper  growths  quickly  invading  the  layers  below,  or  as  canli- 
flower  masses  when  there  is  at  the  same  time  an  enlargement  of  the 
p^nllie  (p.  152).  Benign  papillomata  are  distinguished  from  tlie  malig- 
nant by  the  deeper  penetration  of  the  epithelial  strands  in  the  latter. 


On  the  cut  surfaces  the  sqiunioiis-oelled  carcmomas  show  the 
alveolar  structure,  and  slight  pres8ure  causes  comedo-like  plugs  of 
seined  epithelial  cells  to  protrude. 

The  commonest  site  of  squamous  cancers  is  at  junctious  of  skin  and 
mnoous  surfaces,  as  the  lip,  nose,  eye,  external  genitals;  also  the 
tongue,  esophI^;rus,  larynx,  bladder,  vagina,  and  jmrtio  vaginalis.  In 
general  their  course  is  slower  and  metastasis  tutor  than  with  other 
forma. 

:).  Oylindrical-eelled  carcinoma  arises  estiecially  from  glands  of 
mucous  membranes,  but  also  from  the  breast,  liver,  ovary,  etc.  The 
glands  begin  to  take  on  various  fonns,  with  irrt'guhu-  distentions  and 
branchings  outwardly  and  papillarj' projections  intenially;  and  their 
epithelial  cells,  pmliferating  in  several  layers,  nt  la^t  till  the  lumen, 
be<^iming  more  irr^ular  in  outline.  T!ic  I'lianictiristic  fact  is  the 
rupture  of  the  cells  through  the  mcmbRuia  ])ro]ii'i:),  so  tliat  epithelial 
cells  lie  in  the  conuective  tissue  under  the  niuetms  layer.     The  cpithe- 
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lia!  bundles  work  their  v/ay  into  thii  niiiscularis  mucostp  and  tlit-  (le<?iier 
Ifiyers.  Some  of  the  cells  may  femaiu  eyiiadrical,  but  mi>st  of  them 
become  altered.  They  lie  as  solid  bundles  of  such  cylindrical  or 
irregular  cells  (Fig.  83),  or  thej'  become  hollow,  and  tlie  gland  struc- 
ture IS  apparently  preserve<L     (Figs.  83,  >*4.)     In  the  latter  case  tho 
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tumor  is  called  an  adeuooart^inonia  or  malignant  adenoma.  Tliere  are 
forms  of  tliia  kind  which  so  resemble  rauc<jiis  tissue  and  glands  that 
'  malignancy  dejieuds  wholly  t)n  the  penetration  of  the  deeper  layers. 
The  stroma  is  formed  by  the  )ibn>us  tissue  of  the  parts  iiivoIve<l,  which 
undei^oes  more  or  less  hyjierpiasiu.     The   tumor    with    cyliudricai 
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('pitlieliiim  resembles  carcinoma  simplex  in  having  a  stroma  and  masses 
t>f  epithelial  cells  in  a  mealiwork,  hut  in  many  cases  these  cells  iirt' 
cyliudrifsil,  and  tlie  lumen  in  the  cell  bundles  I'esemblc'i  a  gland. 
Sections  present  ne?ts  and  connecting  strands  and  hollow  luminu. 

Variations  in  tlie  proportion  of  stroma  muke  another  serietj  of  cancer 
forms,  with  or  without  degeucr.itive  aud  metaplastic  changes  in  one 
or  the  other.  With  largely  devolopetl  stninia  the  tumor  is  called 
acirrkoua,  and  is  dense,  hard,  fibrous,  aud  presents  only  a  few  cell  nests. 


AileDociiclnonui.    Saperflclitl  pmlU^rBUnnor  glanil  '>  ".".   .  '   ii  aluioat  rllsiippeari;<1, 

(Fig.  85.)  This  ncrurs  as  circumscribed  nodules,  especially  in  the 
breast  aud  alimcnfcvry  caual.  In  the  gross  it  rcscnihles  Rbroma,  and 
pven  no  juice  on  scraping.  Its  growth  is  slow,  but  it  makes  early 
wetaaKiBes,  which  may  be  more  cellular  tlian  the  primary  tumor. 

Partial  atrophy  or  degeneration  of  cpithelia  may  oc«ur  with  scirrhous 
""ins,  or  with  but  few  cells  the  tumor  appears  like  a  fibrous  scar,  as 
"uen  in  tlic  st^>m:ich  \vall.  It  is  [Mxssible  for  complete  fibrous  tnuis- 
■Tiaticiii  to  effect  a  cure  of  part  of  the  tumor,  but  alon);  the  edyes 
^•^  are  always  more  cellular  portions,  aud  the  metastases  doniou- 
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stmte  a  |>en«i8tent  niali^rnancy.      It   U  nut   iiiieimimijii   for  cicatrioia 
coiitnu?tiou  iif  the  fentni!  |Mirti<iii  to  iK'Ciir,  making  dio  so-called  t 
navel 


I,: 


Sclrrboui  cancer  of 


The  opjK)sitc  of  the  scirrhous  i«  the  mfhillary  cancer,  which  con- 
taius  more  cells  than  stroniii.      (Fij^.  HIJ.)      Id  many  of  the^c  tumors 


the  stn>ma  is  represeuted  only  by  remnontH  a 

vesselx.     The  tumor  is  soft  and  apot^irf 
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fluid  coutaining  cells,  many  of  tliem  £atty.  This  form  U  one  of  tlie 
avy»t  malignaDt  because  of  its  rapid  gro^\th,  great  destruction  of  tlie 
vicini^',  early  metastases,  and  ulceration.  It  is  common  in  the  breast 
and  alimentary  canal ;  less  so  in  the  kidney  and  other  oi^us.  This 
t\-pc  and  ecirrhous  correspond  in  form  and  arrangement  of  their  cells  to 
adenocarcinoma  or  carcinoma  simplex,  acconliug  as  tlie  cpitlicliu  are 
iu  compact  or  gland-like  masses. 


CoUold  cudDoma  of  the  oerrlz.    coU, 
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a.  EpIUieU*!  Dclk. 


Many  cylindrical-celled  carcinomas  of  the  alimentary  caual  and 
some  glandular  carcinomas  of  the  breast  undergo  marked  mucoid  or 
colloid  degeneration  of  their  epithelia,  which  till  aud  distend  the 
alveoli.  This  form — ooBoid  or  gdtUinous  carcinoma — may  be  recog- 
nized in  the  gross  by  its  tranalucent  masses  lying  here  and  there  iu 
the  tissue.  The  degenerated  areas  extend  ton-ard  the  sur&oe,  and 
involve  lai^  portions  of  the  tumor, 

Mncous  chancres  in  the  stroma  give  ri.-ie  to  the  form  called  tni/xo- 
earcinoma,  in  which  the  epithelial  cells  lie  iu  a  myxomatous  gruuud 
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substance.      The  gross  appearance  is  soft  and  gelatinous.     This  form 
is  less  malignant  than  some  others. 

Regressive  changes  are  common  in  carcinomata,  as  necrosis  in  the 
central  portions  and  crateriform  ulcerations  externally.  Softening  and 
cyst  formation,  fatty  degeneration  of  epithelia,  calcification  in  spots, 
hemorrhages,  etc.,  are  also  observed.  Cancerous  ulcers  may  have 
purulent  and  putrid  secretions. 

In  general,  carcinoma  is  a  disease  of  advanced  years,  occurring 
seldom  before  the  age  of  thirty-three  years,  except  that  the  ovaries, 
kidneys,  and  prostate  may  be  affected  in  early  life.  Heredity  Ls 
clearly  marked  in  certain  families. 

From  the  large  percentage  of  cancer  in  the  female  breast  and  geui- 
tids  the  disease  is  more  common  in  women  than  in  men.  The  skin 
and  the  stomach  are  next  in  frequency. 

Combinations  with  chondroma  are  observed  in  the  testis  and  the 
parotid. 

The  etiology  has  already  been  discussed  except  as  far  as  parasites 
play  a  part.  None  of  the  suggested  parasites  has  withstood  criticism ; 
all  other  objections  are  theoretical.  We  know  no  parasite  which 
causes  unlimited  proliferation  of  one  kind  of  tissue,  exceeding  in  energy 
all  inflammatory  processes.  Inoculation,  not  implantation,  has  so  far 
caused  only  a  growth  of  epithelioid  cells,  as  may  be  observed  in  any 
inflammation.  So-called  parasites  have  been  only  innocent  fungi 
which  will  grow  in  any  ulcerating  surface  or  may  be  carried  into  open 
ducts  and  passively  transported  in  metiistases.  The  majority  of  the 
protozoa  found  are  degenerative  products  of  cells.  Proliferation  due 
to  bacteria  is  noted  in  all  cells  affected  by  the  injurious  influence.  A 
distinct  epithelium  into  which  a  carcinomatous  epitlielium  grows  does 
not  proliferate,  but  is  destroyed.  Bac'teria  are  carried  to  various  parts 
and  set  up  a  cell  rciiction  where  thoy  lodge,  as  of  fibrous  tissue  witli 
tubercle  bacilli.  Tumors  are  spread  as  bits  of  living  tissue,  and  where 
these  stop  they  increase,  the  cells  of  the  invaded  tissue  being 
destroyed.  Tnmsplantation  of  carcinoma  from  one  animal  to  another 
docs  not  prove  a  parasitic  origin  for  the  tumor,  but  resembles  Reverdin's 
transplant4ition  of  bits  of  skin.  And  the  nirity  of  successful  trans- 
plantation speaks  against  an  infectious  nature  of  cancer.  The  tmns- 
plantod  piece  may  grow ;  if  it  were  infectious  the  epithelial  tissues 
of  the  animal  would  be  excited  to  proliferate. 

Beside  investing  and  glandular  epithelia,  similarly  shaped  cells  are 
found  in  lymph  spaces,  in  the  walls  of  lymph  and  blood  capillaries,  in 
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tendon  Bheatlis,  serous  cavities, .  Bubdural  ami  subaraclmoid  spaces, 
joiats,  aud  elsewhere.  All  these  layers  of  single  flat  wUs  Iwlong 
anatomically  and  genetically  with  connective  tissue,  and  hence  are 
distinguished  from  the  true  epithelia  by  tlie  unmo  eadothcHa. 

Tumors  due  to  the  proliferation  of  eudothcliu  present  the  general 
arrauf^meiit  of  cell  groups  in  a  stroma  of  connective  tissue,  but  for 
the  most  part  tliey  spread  along  the  lymph  epat^es,  so  that  on  cross- 
section  there  is  an  apparent  alveolar  structure.  These  tumors  show 
tendencie'i  toward  «'ircom'i  in  the  preseuoc  of  more  or  le*.-  interr-elUdar 


nabstauce  between  the  single  cells,  or  iu  the  processes  l>y  which  they  are 
connected  with  the  tibrous  tissue  and  each  other,  or,  lastly,  in  the  appear- 
ance, outside  of  the  enclosed  masses  of  cells,  of  lai^e  ejjithelioid  cells 
whieh  hiive  processes  running  into  oonneetive-tissne  fibres.  All  these 
peculiarities  do  not  occur  witli  carcinomata,  and  iieucc  these  tiimore 
are  classed  as  tndolhdUil  mircomatn. 

Other  endothelial  growths  retain  the  alveolar  h'pe  bo  completely 
^t  from  their  stnicture  they  cannot  Ik-  distinguished  from  carcinoma. 
The  cells  in  proliferating  lose  tlieir  oiiginul  character,  and  flat  and 
c>-iindricat  ones  botli  assume  the  irregular  )jolymorphou3  shajie  Iwth  iti 
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carcinotmi  and  in  endothelioma,  so  that  fop  many  tumors  we  have  only 
tlie  armugcnicnt  on  which  t^i  diagnose  wircinoraa,  and  this  muy  det^ive 
us  with  endothelioma.  Henoe  in  certaiu  cases  the  detcrmiuiLtion 
the  point  of  origin  of  the  fcumor  is  absolutely  neccssarj',  und 
implies  study  of  serial  sections,  which  nmy  not  always  he  poswl 
Since  these  alveolar  endotheliomata  act  like  t^arcmoniata,  heing  malig- 
nant and  forming  raetastasea,  a  distinction  is  not  practically  neoessarT,-, 
especially  aa  at  present  the  principid  distinction  betiveon  epithelium 
and  endothelium  is  almost  universally  given  up.  Such  tumors  as  are 
proved  to  have  started  iu  endothelia  may  be  reckoned  as  endotlieli<i/ 
oarcinoiiMS. 

Endothelioma  may  ooxiur  in  many  [tarts  of  the  IxkIv.  Relatively 
often  it  is  foimd  in  the  niombranes  of  the  brain,  and  if  the  cells  take 
on  a  high,  cylindrical  form  and  line  cavitie.s  the  resemblance  b) 
adenoma  is  strong.  These  may  arise  from  the  endothelia  of  the  sub- 
arachnoid or  lymph  tissues.  When  the  tumor  starts  from  bone,  the 
periostenm  or  the  marrow  cavity  may  be  the  point  of  origin.  The 
flat  bones  of  the  skull  and  those  of  the  orbit  and  face  are  sometimes 
tlie  seat  of  the  tumor,  and  in  the  latter  case  the  neoplasm  resembles 
Rxlent  ulcer,  destroying  soft  and  bony  parts.  Other  tiunors  begin  in 
the  adventitia  of  veaaels,  forming  the  so-called  peniJteflomatn,  or 
angioHarcomuta ;  these  are  found  iu  the  brain  membranes,  the  liver, 
testis,  etc. 

In  the  lymph  nodes  and  the  skin — especially  in  warts  and  pigmen- 
tations— similar  tumors  may  arise ;  and  at  times  a  mass  of  endothelial 
tissue  is  found  in  the  midille  of  a  tumor  otherwise  clearly  libromatous 
or  sarcomatous,  so  that  a  tibro-cndothelionia  may  form  which  corre- 
sponds to  scirrhous  carcinoma,  and  this  may  make  metastases. 

Many  endothelial  tumors  have  hyiUine  masses  along  the  vessels  or 
in  cell  nests,  or  the  chaD<;e  has  afFetited  tlie  stroma.  In  the  first  case 
cylindroma  res  id  ts  (p.  163).  This  is  commonest  in  the  orbit.  In 
other  cases  the  stroma  la  myxomatous.  In  tlie  serous  membranes,  as 
the  pleura,  diffuse  and  Hat  neiiplnsms  occur  oi^  callous  thickenings  of 
the  membrane,  with  numerous  nodules  scattered  over  it.  Micro- 
scopically the  tumors  have  a  carcinomatous  structure,  Tlie  cells  are 
<lcriveil  in  part  from  the  investing  cells  and  in  part  from  tlie  endo- 
tlielia  of  lymph  spaces.  Exuilative  inflammatory  lesions  may  acoom- 
pmiy  the  neoplastic.  These  tuntors  have  been  termed  endothelial 
cancer  by  Wsiguer  and  lymphangitis  cjirciuoniatodes  by  Schottelius. 

For  fyncytionia  consult  Chapter  XIV. 
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Appendix.    Differential  Diagnosis  of  Carcinoma. 

The  important  distinctions  between  sarcoma  and  carcinoma  may  be 
presented  as  follows : 

Sarcoma.  Carcinoma. 

1.  General  structare,  may  be  visible  with  low    Two  clearly  distinguished  elements,  a  fibrous 

powers.    The  cells  lie  diflfhsely  arranged.  stroma,  and  in  It  epithelial  cells  in  bundles : 

with  hollow  masses,  adenocarcinoma. 

2.  Between  the  cells  either  no  intercellular  sub-    Stroma  with  high  powers  seen  to  be  fibrous  Con- 

stance, or  it  is  fibrous  and  lies  between      nective  tissue,  rich  or  poor  in  cells,  may  be 

single  cells.  mucoid  or  hyaline.    In  the  cell  masses  the  dis- 

position is  epithelial  without  intercellular  sub- 
stance. 
8.  Form  of  cells.    Small  or  large  round,  spin-   a.  Cells  irregular,  polymorphous,  or  b,  cylindri- 

dle,  star,  often  with  processes  which  reach       cal,  or  e,  squamous ;  cylindrical  basal  layer. 

between  other  cells.     If  large,  the  cells       round  forms  as  from  rete,  thin,  flat  element, 

may  resemble  those  of  8a  in  carcinoma,       the  latter  in  pearls. 

and  diagnosis  depends  on  arrangement  of 

cells,  not  on  form.    Giant  cells  common. 

Practically  more  important  is  the  recognition  of  a  b^inning  carci- 
noma from  a  benign  atypical  epithelial  gro^vth  and  from  an  adenoma. 
This  may  be  difficult  With  papilloma  the  isolated  cell  nests  do  not  lie 
beneath  the  epidermis,  and  the  lengthening  of  the  epithelial  strands 
occurs  because  of  increased  thickness  of  the  outer  layer  of  the  skin. 
Pearls  may  be  present  in  either  cancer  or  papilloma.  Such  prolifera- 
tion of  epithelia  may  occur  on  the  edges  of  ulcers  and  in  lupus  hyper- 
trophicus  and  granulating  wounds.  The  papilUe  grow,  deep  fissures 
may  form  between  them,  and  the  epithelia  coming  from  the  sides  may 
penetrate  into  these.  Here  the  epithelial  wedges  are  few  and  large, 
and  the  under  surface  of  the  skin  is  free  from  them,  while  the  scattered 
cell  nests  in  connective  tissue  found  with  carcinoma  do  not  occur. 

Beginning  cylindrical-celled  cjircinoma  of  the  mucous  surfaces  may 
resemble  adenoma.  The  decision  is  based  on  tlie  penetration  of  deeper 
structures.  Tissue  must  be  examined  on  which  a  portion  of  sub- 
luucosa  remains,  and  the  sections  must  run  perpendicular  to  the  sur- 
face ;  with  cell  nests  below  the  mucosa  carcinoma  is  evident.  With 
small  pieces  the  following  points  should  be  noted :  If  the  piec^e  is  filled 
with  cell  groups  and  connected  bundles  it  is  probably  ciircinormi. 
Superficial  sections  tli rough  the  roimded  part  of  a  gland  fiindiLs  or  duct 
must  be  distinguished  from  nests.  In  such  a  picture  the  nuclei  grow 
smaller  as  they  run  out  of  the  section,  le^iving  a  group  of  cell  bodies 
which  are  free  from  nuclei.  (Fig.  81).)  With  glandular  arrangement 
in  the  piece  studied  note  whether  there  are  simply  atypicjil  glands  or 
bundles  of  hollow  epithelial  cells  in  connective  tissue.      If  the  tubular 
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groups  communicate  freely,  iiuil 
growth  is  carcinoma. 

The  carciuomatoiLs  uuduleii  of  the  great  glaatis  differ  from  adenoma 
by  tlieir  lack  of  sharp  mai^ins,  and  mioroscopiml  examiuation  of  the  ' 
margin  shows  carcinomatous  processes  in  the  one  case  and  none  in  the  j 
other. 
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Appendix  2.   Oysts. 

Beside  the  cystadenoma  discussed  aljove  there  are  cysts  with  fluid 
or  thickened  contents,  with  fibrous  capsules,  which  arise  in  various 
ways  without  neoplastic  proliferation.  They  do  not  belong  to  tlie  true 
tumors,  which  they  resemble  only  in  outward  appearance.  They  may 
be  simple  or  multilocular. 

Certain  of  these  cysts  proceed  from  softening  of  tissue,  as  after 
anemic  necrosis  in  the  central  nervous  organs.  Mucinous  softening, 
localized  d^eneration,  and  destruction  of  delicate  tissues  by  hemor- 
rhage and  trauma  may  result  in  cysts.  Softening  occurs  in  all  varie- 
ties of  tumors.  In  all  these  cjises  the  inflammatory  reaction  forms  a 
fibrous  capsule,  and  the  contents  are  replaced  by  clear  fluid.  A 
similar  capsule  forms  alxjut  aseptic  matters  which  cannot  be  absorbed, 
foreign  hiKlies,  and  parasites. 

Other  cysts  are  found  m  preformed  cavities  of  the  body,  as  in  serous 
spaces  shut  off  by  adhesions  and  tilled  hy  senjus  transudation  fnim  the 
wall.  The  most  important  of  the  cyste  under  this  head  are  caused  by 
retention  of  fluid  when  gland  ducts  are  occluded.  Among  these  are 
follicular  and  mucous  cysts  and  those  of  large  ghindular  canals.     They 
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are  lined  by  the  epithelium  peculiar  to  tlie  part.  The  occlusion 
may  be  due  to  concretions,  contracting  scars,  chronic  inflammation, 
and  tumors,  and  the  latter  may  aflfect  glands  already  included  within 
the  tumor. 

Among  the  follicular  cysts  of  tlie  skin  are  comedones,  milia,  and 
the  sebaceous  tumors  called  atheroma.  The  latter  contain  detritus 
and  cholesterin,  often  mixed  with  lime  salts,  and  may  be  of  hazelnut- 
size  or  sometimes  larger.  They  may  arise  from  bits  of  integument 
snared  off  during  fetal  life. 

Mucous  cysts  occur  in  mucous  membranes  by  occlusion  and  dilata- 
tion of  its  glands,  and  are  especially  common  in  chronic  catarrh. 
Sometimes  the  widened  glands  project  as  polyps.  These  are  common 
in  the  cervix  uteri  as  the  ovula  of  Naboth.  They  contain  tliin  or 
colloid  matter. 

An  example  of  a  cyst  from  a  gland  duct  is  foimd  in  the  oral  tumor 
called  ranula,  while  the  canals  of  the  breast,  biliary  passages,  parotid, 
pancreas,  ducts  of  Bartholin,  and  many  other  parts  may  be  similarly 
dilated ;  many  of  tliese  are  clearly  due  to  concretions.  In  the  ovaries 
large  cysts  of  the  Graafian  follicles  form  when,  instead  of  bursting, 
fluid  accumulates  in  them.      (See  Chapter  XIV. ) 

From  canals  which  at  one  period  are  open,  but  do  not  persist  to 
later  life,  cystic  formations  may  arise,  as  in  the  parovarium,  testis 
(hydatids  of  Morgagni),  and  branchiogenic  cysts  of  the  neck.  Ectasis 
of  lymph  vessels  happens  in  other  cases,  as  in  many  cystic  lymph- 
angiomata,  and  tendon  sheaths  and  mucous  bursee  may  also  dilate. 
All  these  cysts  are  lined  by  endothelium. 

Teratoid  tumors  will  be  treated  iu  Chapter  IV. 
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CHAPTER     lY. 

CONGEKITAL  ANOMALIES  AND  DEFORMITIES. 

Introduction :    Heredity.      Ccrtaiu     patliolo^icul    conditions 
which  I30  cxtenml  cause  in  iip|«ireut  are  aiiid  to  be  iiiheritol— 
tlicy  ar«  found  in  nuuiy  gciienitioiie  and  many  members  of  both  auee 
try  and  posterity  iu  certain  families.      Inlieritance  of  qualities,  upc 
which    depends    constancy  of    piiysiological   varieties,    may   thus  bel 
exhibit«l  patbolojrically,      HerediQ'  may  be  direct,  as  when  a  diseaU^ 
passes  from  parent  to  oliild,  or  it  skips  a  geueration  or  two,  but  reap- 
pears.    With  direct  inheritauco  tliere  may  be  variations,  for  the  dis- 
ease may  pa^a  from  mother  to  sous  or  from  father  to  daug:ht4.>rs,  and 
not  to  both  sexes.      In  contrast  to  inherited  disease,  a  family  altiioi-- 
mality  may  be  observed  when  from  hesilthy  parente  many  descendants? 
are  similarly  affected.     Colhitcral  inheritance  oeeurs  when  abnormali- 
ties are  noted  in  side  lines,  as  in  uncle  and  nephew.     When  a  |>ecu- 
liarity  appears  after  a  long  period,    witli   unaffet^ted  generations   in 
between,  it  is  spoken  of  as  atarimn,  especially  when  the  character  was 
present  in  phylogenetic  foreruunere. 

Examples  of  inherited  abnormalities  are  fimnd  in  tlie  following 
cases :  Hemophilia,  which  is  inherited  by  malts  tlirougli  females ; 
oolor-blindness,  hemeratopia,  myopia,  cataract,  and  otlier  eye  condi- 
tions ;  some  forms  of  progressive  muscular  atrophy  and  pseudoh'i-per- 
trophy  oecurring  in  childhood;  gallstones,  especially  common  in 
females ;  polyuria  and  polydipsia ;  dwarf  stature,  polydactylism,  liare- 
lip,  dejttrocardia,  etc.;  ata\'ism,  as  supernumerary  breasts  and  nipples 
and  ribs  J  certain  tumors,  nevi,  pigmented  areas,  neurofibromas;  vety 
im)H>rtant  mental  diseases  and  the  neuropathic  disposition,  hysteria, 
psychoses,  idiocy,  and  organic  ner\'e  disea-ses ;  infectious  i 
direct  or  in  predisposition,  and  alwi  immimity  to  infections;  ; 
stitntional  anomalies,  as  gout,  diaWtes,  and  obesity. 

The  appearance,   in  the  offspring  of  healthy   parents,   of  disi 
which  the  former  may  pass  on  lo  their  cliildreu,  points  to  a  hert 
in  acqiiired  characteristics  which  is  vigorously  denied  by  many  nuthiH 
iti&s.     All  observations  i^rree  that  aocid""*'  «mn  *'         inheritnj 

as  proved   by  experiments  on 
(182) 
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of  circumcision.  But  opposed  to  these  external  conditions  there  are 
internal  disorders,  as  of  the  mind,  which  appear  in  previously  normal 
individuals  and  are  inherited  from  them.  The  objection  is  made, 
however,  that  in  these  cases  the  disease  is  not  acquired,  but  only 
developed  on  a  congenital  basal  condition,  and  that  this  fundamental 
disposition  may  remain  latent  a  generation  or  two ;  but  the  possibility 
of  acquired  characters  is  not  thereby  disproved,  and  the  appearance 
in  certain  persons  of  a  disposition  to  diseases  acquired  in  the  genera- 
tion before  speaks  for  such  heredity.  If  such  possibilities  are  excluded 
it  remains  to  assume  that  in  the  union  of  spermatozoon  with  ovum — 
for  these  alone  can  carry  hereditary  characters — certain  pathological 
variations  occur.  ^  The  new  individual  resembles  the  parents,  but 
possesses  new  and  peculiar  traits,  and  similarly  pathological  characters 
may  appear  and  be  inlierited  by  the  next  generation. 

It  is  tliinkable,  furthermore,  that  the  external  influences  which 
modify  the  body  cells  may  modify  tlie  sexual  cells  in  the  sense,  for 
instance,  of  a  heighteneil  disposition  or  increased  immunity  with  regard 
to  a  special  disease,  and  thus  an  inheritable  peculiarity  may  occur  in 
one  parent.  The  morula  which  follows  union  of  the  two  sexual 
elements  may  also  be  similarly  influenced. 

DEFORMITIES. 

Departure  from  the  normal  may  appear  in  the  complete  organism, 
and  also  in  the  fetal  body  which  has  just  begun  its  development,  at 
any  point  from  the  time  of  its  development  from  the  ovum  to  the  time 
of  perfection  of  its  form,  when  it  possesses  the  characters  of  the  species 
and  of  an  individual.  It  is  clear  that  anatomical  variations  during  the 
period  of  development  must  have  consequences  far  more  pronounced 
than  those  occurring  later,  for  the  former  disturb  the  entire  foundation 
of  an  organ  which  is  yet  to  be,  and  hence  all  resulting  forms  derived 
therefrom.  Hence  defect,  increase  and  decrease  in  the  energy  of 
growth — all  influence  the  parts  coming  from  the  early  fomidation 
more  seriously  in  proportion  to  the  nearness  of  the  influence  to  the 
starting  point  of  the  organ.  Thus  arise  congenital  abnormalities  more 
flf  I0BB  marked,  which  if  severe  are  called  vioiistroHitie^  or  nutlforma^ 
*  ''^^  *"ilt  if  less  evident  simply  congenitnl  anomalies.  The  slight 
such  a  variation  may  be  at  birth  only  a  disposition,  rendered 

1  Ziegler.   Lthrb.  d.  allg.  path.  Anat.,  Jeua,  1901. 
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active  in  later  life  by  various  accidental  influences.  It  is  clear  tliat 
in  the  development  of  abnormalities  there  is  nothing  voluntary.  The 
qualities  which  may  be  regarded  as  inherited  in  the  sexual  cells  which 
lead  to  the  normal  development  of  the  fetus  follow  a  definite  patfi  to 
the  normal  type;  the  abnormal  examples  may  be  conditioned  by 
abnormal  foundations  which  follow  an  altered  path  toward  completion, 
or  the  internal  influences  are  complicated  by  external,  which  lead  the 
course  of  development  into  pathological  paths.  The  origin  of  the 
anomaly  may  be  found  in  the  progressive  or  regressive  processes  already 
studied.  As  soon  as  the  primitive  organs  have  reached  a  certain  stage 
of  growth  they  may  be  affected  by  lesions  which  are  comparable  to 
those  of  later  life,  as  dropsy,  circulatory  and  inflammator}'  disorders ; 
and  these  produce  malformations  or  copy  diseases  of  the  completed 
organisms,  as  in  fetal  endocarditis,  rhachitis,  scleroderma,  and  infec- 
tions passed  from  parent  to  child.  There  are,  then,  actual  diseases  of 
the  fetus,  like  those  of  advanced  life.  The  tendency  increases  with 
growth,  and  becomes  more  marked  as  the  fetus  approaches  extra- 
uterine life.  The  majority  of  malformations  arise  in  the  earlier  periods 
of  fetal  life,  the  severe  malformations  all  being  referred  to  the  first 
three  months  of  fefcU  life,  in  which  diseases  are  uncommon.  The  causes 
may  be  mechanical,  as  pressure,  jarring,  and  limitation  of  the  enclosing 
space  as  by  fusion  of  the  fctiil  envelopes.  In  the  same  way,  or  by 
circulatory  disorders,  dropsy  of  the  amnion  and  placental  and  uterine 
disease  may  cause  malformations.  Of  the  internal  causes  the  most 
important  is  heredity,  which  especially  implies  slight  variations,  as 
extra  fingers,  toes,  and  nipples ;  but  it  is  felt  also  in  severe  cases,  as 
in  Hpinn  bifida.  Quite  commonly  the  defect  appears  in  several 
members  of  a  generation,  though  the  parents  and  tlieir  ancestors  may 
have  been  nornud ;  in  other  cases  the  inheribmce  passes  over  a  genera- 
tion to  reappear  in  a  later  one,  iu^  when  abnormalities  of  tlie  male 
genitiilia  are  passed  through  unafifectiHl  females  (latent  heredity). 

Contrasted  with  ordinary  lieredity  there  is  the  special  case  of  atavittni 
— ^a  throwing  back  to  another  spet^ies  fonn,  in  the  meaning  of  the 
evolution  theory.  Tliis  is  so  uncommon  in  human  pathology  that 
there  is  hardlv  an  authenticsited  case  of  it  knowii. 

Many  malformations  appear  entirely  as  spontaneous  variations ;  they 
may  be  (iiilled  primary  germinal  anomalies.  This  is  seen  normally 
where  an  individual  has  the  race  and  peculiar  (qualities  of  his  parents 
and  also  oluini(!ters  of  his  own,  which,  however,  express  themselves 
within  the  limits  of  the  species  to  which  he  belongs.      Certain  anomalies 
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depend  upon  the  persistence  of  parts  which  normally  do  not  last  after 
the  end  of  fetal  life,  as  patent  foramen  ovale  and  ductus  BotaMiy 
branchial  clefts,  the  thyroglottic  and  omphalomesenteric  ducts,  the 
urachas. 

The  different  factors  leading  to  anomalies  cannot  always  be  sharply 
separated  from  each  other,  for  we  have  only  the  end  products  to 
examine,  not  the  initial  change. 

Imperfect  knowledge  of  tlie  genesis  of  malformations  prevents  a 
proper  classification  of  them,  but  they  may  best  be  divided  according 
to  external  appearances,  although  the  monsters  by  defect  are  better 
understood.     The  following  groups  are  recognized : 

1.  Monsters  by  defect — a  part  or  parts  lacking  or  imperfectly 
developed. 

2.  Monsters  by  excess — the  size,  number,  or  time  varying  from 
the  normal. 

3.  Monsters  by  alien  constitution — abnormal  relations  of  internal 
organs. 

4.  Hermaphrodites — with  mixed  sex. 

All  these  forms,  which  may  occur  in  a  single  individual,  are  con- 
sidered as  autosite  malformations,  and  contrasted  with  double  monsters 
formed  by  tlie  fusion  of  one  or  more  individuals. 

I.    MALFORMATIONS  BY  DEFECT. 

These  include  all  anomalies  caused  by  restraint  of  growth,  whether 
by  mechanical,  inherited,  or  spontaneous  influences.  Aplasia  is  the 
complete  absence  of  an  organ  which  either  did  not  begin  to  form 
{agenesia)  or  was  lost  in  an  early  stage.  Aplasia  may  affect  impor- 
tant vital  organs,  as  the  heart  and  brain,  without  entirely  preventing 
the  development  of  them  if  the  blood  supply  is  sufficient.  In  other- 
wise normal  persons  a  part  may  be  aplastic,  as  when  one  of  a  pair  of 
organs  is  imperfect  and  the  other  usually  hyi)ertrophie(l  (kidney,  testis ; 
see  p.  99).  When  a  part  is  partially  developed,  but  not  proportion- 
ately to  the  rest  of  the  body,  it  is  spoken  of  as  hypoploHki ;  it  may  be 
caused  by  vcrj-  slow  growth  as  compared  with  the  general  development, 
or  persistence  of  an  early  stage,  or  by  atroj)hv  occurring  during  fetal 
life. 

A  primitive  or^m  may  be  split  or  snared  off,  and  the  detached  por- 
tion may  be  placed  and  developed  in  an  abnormal  .site.  Hence  arise 
duplication,  outj^rowths,  and  acces.s>ry  org:^u.<.      As  a  rule,  it  is  one 
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of  paired  organs  which  is  so  affected,  or  organs  which  at  first  are 
double  and  then  fuse  and  fail  to  effect  complete  union,  as  with  double 
uterus.  Organs  made  in  this  way  may  not  fully  develop.  Harelip 
and  cleft  palate  occur  through  imperfect  union  of  parts  about  the 
mouth.  Actual  fission  of  primary  organs  and  excessive  growth  account 
for  other  cases  of  deformity. 

Small  portions  of  the  primitive  spleen,  kidney,  and  other  organs  are 
found,  and  from  these  cysts  may  form.  When  budding  occurs  in  the 
embryo,  as  with  the  formation  of  tlie  limbs  and  their  parts,  they  may 
be  strangled  off  by  amniotic  folds.  Dislocation  of  the  primitive  source 
of  an  organ  may  cause  it  to  develop  in  strange  places,  or  it  may  make 
a  teratoma,  or  remain  quiet  until  late  in  life,  and  then  form  a  neoplasm. 
(See  Chapter  III.,  E.) 

The  contrar}'^  process — namely, /tmon — may  affect  parts  which  have 
a  physiological  relation  or  which  should  remain  separate.  Thus  fingers 
and  toes  may  unite  (syndactylism),  or  the  lower  limbs  may  form  but 
one  (symmclia).  With  verj'  superficial  union  the  word  adheswn  may 
be  employed.  Fusion  of  dissimilar  parts  is  exemplified  by  fusion  of  the 
amnion  with  parts  of  the  embryo. 

The  causes  of  all  these  anomalies  are  varied.  Spontaneous  varia- 
tion and  heredity  both  act.  Aplasia  and  hypoplasia  may  be  due  to 
lessened  energy  of  growth,  or  imperfect  vascular  supply,  or  disturbances 
of  tissue  balance  (p.  80).  The  clearest  cases  are  those  in  which  there 
has  been  an  obstacle  to  development  from  the  uterus  or  the  fetal  envel- 
opes. General  or  partial  adhesion  of  the  amnion  to  the  embryo,  with 
deficient  amniotic  fluid  and  imperfect  development,  are  observed,  and 
partial  amniotic  adhesions  are  specially  frequent  at  the  ends  of  tlie 
somatic  axis.  A  later  increase  in  the  amniotic  fluid  may  so  stretch 
these  amniotic  bands  that  they  can  snare  and  amputate  fetal  parts,  or 
themselves  be  broken  off  and  hang  attached  to  some  part  of  the  fetus 
(see  below,  B,  e).  At  the  head,  end  fusion  of  tiie  embryo  and  amnion 
may  prevent  complete  formation  of  tlie  craniiun  or  face ;  at  the  candid 
end,  rudimentary  or  fused  limbs  may  result ;  on  tlie  anterior  aspect,  im- 
]ierfect  closure  of  the  abdomen  and  liernia  of  organs,  or  ectopia  cordus. 
(lencral  narrowness  of  the  cavity  produces  malformation  of  limbs, 
adhesions,  and  false  positions.  Similar  effects  follow  uterine  tumors 
and  lieinorrhages  into  the  fetiil  membranes,  which  cause  pressure  and 
])revent  perfect  development. 
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Diagr'sin  of  Iiiherilea  Hemophilia   in   ihe   Faintly  Mample. 
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THE  VASIOUS  FOBUB  OF  DEFECTIVE  ANOMALIES. 
A.  InTotTing  the  Entire  Body. 
Acardia.  Very  marked  deformitj-,  with  heart,  head,  aod  extremi- 
tiea  rudimentary  or  lacking.  In  the  worst  degree  the  whole  body  is 
but  a  shapeless  mass  covered  with  skiu.  Occurs  iu  twin  pregnancies 
with  a  normal  fetus,  having  placenta  and  chorion  in  conuuon ;  nour- 
ished by  brandies  from  artery  and  vein  of  other  fetus  (umbilical). 
According  as  one  or  the  oilier  part  is  more  developed  the  following 
kinds  are  found : 

1.  jUurfliacim  avtorphtis,  formless  mass,  withouthead  or  extremities. 

2.  Aatrduu^uM  uvephiluM,  head  absent,  buttocks  and  legs  more  or 
less  complete.      (Fig-  £*!-) 

•3.  AeardiaritK  acormtm,  roimd  mass  witli  rudimentary  head ;  umbil- 
ical cord  inserted  at  the  neck. 

4.  Aeardiacus  ancepe,^  head  and  extremities  developed,  the  rest 
rudimentary. 


Aouillaciu  ncepbali 


B.    Ibvolring  a  Single  Important  Begion. 

(a)  Affecting  the  Head.  1.  Cranioschish  with  aneTicephaUa, 
Entire  cmnial  viiult  lacking,  so  tluit  basis  cranii  is  exposed;  rudiment 
of  brain  apparent  hero  (area  cerebro-vascul()3a) ;  skiu  absent  where 
cranium  is  defective  (iwlermia) ;  if  defect  involves  a  j>art  of  the  spinal 
caiml  also  it  makes  cniniorrhaehischisis.  (Fig.  i)2. )  (.'aiiseil  by  early 
fusion  of  aniTiicin,  Iwfore  closure  of  mo<lullan,-  plates,  by  abnormal 
bending  of  fetus,  imperfect  development  of  cranial  dome  of  amnion, 
hydrocephalus,  etc. 

2.  Aerania  villi  JieerKepkafia.  A  lower  gnule  of  |»revious  form, 
rudimentari'  bniiu  lying  free. 

3.  Hemicrmi  in  n-ilh  ExeacephaVm.  A  jwirtion  of  the  cranium  absent, 
brain  rudimentary  or  complete,  more  or  less  ex]xised. 
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4,  EaeephaiQcek,  Defect  of  cranium  id  onu  place,  which  is  often 
at  the  mot  of  the  nose  (ezcncephaloctile  anterior),  small  fontuuelle 
(excnceplialocelo  posterior),  or  lateral  fontuitelte  (exenf^eplmlocele 
lateralis).  Througli  the  opening  ii  portion  of  the  brain  comes  out 
(exencephalocole,  hernia  cerebri  anterior,  [Mraterior  or  lateral,  hydreu- 
fcphiiltia'ic),  and  also  its  nienibnine^,  or  the  latter  alone  (meningom^le, 
li)-<lroineningocele).     C-iiiise  meclianical,  as  trauma. 

"i.  Ili/ilrencephOflui,  Collection  of  fluid  in  the  craniunj,  with 
secondary  defect  of  the  hitter;  in  the  highest  degree,  rudimentary 
hmin  )Ls  a  large  vesicle  tilled  with  fluid.  (For  Porencephalia,  eee 
Chapter  XIII.) 

(i,  Microaphnlia.  Head  and  brain  abnormally  small  from  general 
imperfect  development.     (See  Cretinism,  Cliapters  XII.  and  XIII.) 

[h)  Affectiug  the  Face.  1.  Cydopia,  ih^i-leaccphidia,  Synoph- 
Ihnlinia.  Occurs  with  restrained  development  of  the  anterior  part 
of  the  brain,  which  reuialus  single;  eyes  imperfectly  separated ;  at  the 
ro<il  of  the  nose  an  irai>erfect  eye,  and  above  it  a  rudimentary  nasal 
process  (ethmocephaliu.  Fig.  95). 

2.  fltaturai  in  the  Face.  The  oral  oi>euing  is  surrounded  by  tlie  frontal 
IH-ocess  and  tlie  first  linuichial  arch,     Fnini  the  former  there  develops  a 
lateral  iimcr  nasal  process  medial  from  the  olfac- 
^"'  ™-  tory  groove,  and  laterally  from  this  an  external 

nasal  pmcosa  (h).  From  the  first  arch  the  max- 
ilhirj-  pn.)ccss  and  the  mandible  form  (c,  d).  Be- 
tween the  nasal  buds  tliere  is  a  furrow,  called  the 
nasul  furrow,  leading  from  the  mouth  to  tlie  olfac- 
toPi'  groove ;  between  the  outer  uasal  bud  and  the 
maxillarj'  process  there  is  another  furrow  —  the 
laohrynial — leading  from  the  site  of  the  eye  to 
the  uasal  furrow  (l»ctwccu  /)  and  r),  forming  with 
it  the  uasi>lachr^'mal  (l>ctween  a  and  c).  By 
further  diffcrcutiatiou  aud  jtartial  fusion  of  theiie 
jwrts  tlie  enclosure  of  tlie  mouth  by  bone  and 
soft  |>arts  is  eompletetl.  From  the  middle  un- 
(Hiinil  [Hirt  of  the  frontal  process  the  septum  and 
re  formal,  and  the  primitive  iucisor  teeth ;  sfxin 
the  maxillary  and  pruinuxillary  Uities  iniite,  and  then  the  alveolar 
proows,  the  up|>or  Up«,  ami  the  check  develop.  From  tlie  niaxUht 
there  spriuir  t<iwanl  Ihe  Iowit  vtlff}  of  the  septum  two  internal  hori- 
lontid  pliiti'^  — the  liai-il  (iiiliitt. — which  imite  with  the  septum  in  the 
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middle  line.  As  the  face  develops  the  nasal  cavities  lie  more  deeply 
within  the  head.  The  outer  nasal  bud  makes  the  ethmoid  labyriuth 
and  the  cartilaginous  roof  of  the  nasal  chamber,  whose  floor  is  closed 
in  by  the  palatal  process  of  the  maxilla.  Imperfect  development  of 
the  parte  enumerated  may  result  in  one  of  the  following : 

(m)  Os  Leporinum,  or  Harelip.  Fusion  of  the  maxillary  process 
absent,  split  in  the  lip  (cheUoschisis),  or  the  jaw  also  (cheilognnthos- 
chisis),  on  one  or  both  sides.  Shallow  furrow  on  the  lip,  or  the  nose 
also  invaded.     (Fig.  94.) 

(6)  Qeji  PalaU,  Palatoschieis.  Union  of  external  parte  normal ; 
fissure  of  hard  or  soft  palate,  so  that  buccal  and  nasal  cavities  com- 
municate. Caused  by  the  horizontal  plates  of  the  maxilla  £aihug  to 
meet.     The  uvula  may  be  forked. 


Orlgtawl  nMal  tanaw  — ,- 


Cleft  palali.    (Alter  O.  ScnULTXl.) 

(c)  CkeiloffnathopalatoKhms.  Complete  fissure  of  palate.  Mouth 
and  nose  cavities  ci>mmHnicate ;  septum  narium  projecte  free  in  the 
same  and  carries  tlie  imperfect  premaxiilary  bone ;  hard  jialate  repre- 
sented by  narrow  ridges  on  the  maxilla. 

(d)  Vertical  Buccal  Fi^seure.  Non-union  of  frontal  with  miixillary 
bud. 

(e)  Oblique  Buccal  Fissure,  Running  from  the  moutli  to  the  eye 
in  various  vraya ;  secondary  to  fusion  of  the  amnion  and  iibnormal  and 
partial  union  of  maxillie. 

(/)  Macrotfomiii.  Transverse  bueejil  fissure.  Non-union  at  tlie 
comers  of  the  mouth. 

(g)  Agnathi'i   nmJ   Jt^erognafliio,     I^>wor    jaw  defective;    mouth 

small  {microstomia);  cars  unitol  Ixilmv  (syiiolia).  (Fig.  !Ui.) 
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(h)   Mfdian    Fnciid   Finntire.      Xosc,    jaws,    iwrluips   also   stemiun, 
split  in  median  lino. 

(i)  SchiMliiproxojila.      I«ii^  anterior  mtMliati  tlefecte  in  the  face,  due  \ 
to  combined  defect  in  union  of  several  primitive  buds. 

{J)  Atresia  Ort».     Imiierforatc  mouth  ;  and  also  duplication  of  the 
opening  may  occur. 

(c)  Affecting  the  Back.     Common  tri  all  uf  Uiese  fornu  is  imper- 
fect closure  of  tlie  posterior  spinal  arch,  partial  or  complete. 

1.   RhachUchmv  Totalis.     Resembles  cranial  defect,  and  may  com- 
plicate it,  while  adermia  corres|Minds  to  extent  of  spinal  fissure.     The   ' 
spinal  canal  is  a  sluillnw  trough.     The  dura  and  pia  may  be  ojwii,  ia 
the  worst  cases  the  spinal  canal  also,  and  there  appears  on  tlie  anterior 
n'all  of  the  canal  an  area  metiidlo-vasoulosa,  including  glia  and  vessels 


■  microscopically,  ar 

W  of  delicate  fibres. 

I  2,    RlMcklnchuiis  PartinliM  (fpimt  ftifidn).     Cimal  open  in  the  rej^ion 

P  of  only  a  few  vertebra.',  with  or  witlnmt  hernia  of  spinal  cord,  the  pro- 

truded mass  cousisttng  of  membranes  ^hydnimetiingocele)  or  of  rudi- 
mentary cord  also  (myelocele,  myelomeningocele).  (See  Chapter 
XII.,  A.) 

(J)  Affectang  Neck  and  Trunk.  Tlie  Xtrt.  ContjctiUtU jMttiJn  of 
tJw  Kwk,  fniiu  <ijH.-n  bruiichial  cleft,  usually  on  the  latend  aspect,  less 
ofl.'ii  iu  the  luid-linc;  at'  a  derivative  of  the  cer\'ieal  sinus,  a  isnal 
liueti  \\-\t\\  niii(iMi4  meinbnuic,  ending  blind  inwanlly  or  leading  into 
the  larjnis,  trachea,  or  pharynx ;  or  a  pintniding  jtoneh  from  tliese 
platvs.  with  no  outer  opwiing.  ("ongenil:!!  byiinKtlc  oolli  may  start  ia 
sucJi  ducts. 


Agllftlblft.  irnotln. 


I  tlie  gross  apptaring  o 


I  film  or  mesh 
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The  Breast.  Thoracoschisisy  or  fasura  sterni,  more  or  less  complete, 
with  or  without  adermia :  ribs  also  defective  at  times. 

Ectopia  cordis,  the  heart,  with  or  without  the  pericardium,  pro- 
truding through  the  fissure. 

The  Abdomen.  Complete  abdominal  fissure ;  anterior  abdominal  wall 
absent,  or  a  thin,  fibrous  skin  which  continues  into  the  amnion.  The 
umbilicus  and  cord  may  not  develop ;  the  intestines  lie  in  a  sac  made 
of  peritoneum  and  amnion  (ectopia  viscerum). 

Congenital  umhilical  hernia,  a  less  degree  of  the  former ;  a  portion 
of  the  gut  lies  in  the  proximal  part  of  the  cord. 

Vesicogenital  fi^ssure,  dividing  the  lower  anterior  abdominal  wall, 
bladder,  and  pubes. 

Ectopic  urinary  bladdery  complete  bladder  as  a  hernia  through  the 
fissure,  or  the  anterior  bladder  wall  also  defective  (inversio,  or 
extrophy  of  the  bladder). 

Genital  fissure,  hypoplasia  and  duplication  of  the  internal  genitals ; 
complete  or  partial  fissure  of  the  male  urethra,  so  that  it  opens  above 
(epispadias)  or  below  (hypospadias) ;  into  the  vagina  in  females. 

Pseudohermaphroditism    (masculine,    when    the    testes    alone    are 
present;   feminine,   when  the  ovaries).      The  sex  is  single,   and  the 
glands  may  be  hypoplastic,  or  vasa  deferentiii  or  tubes  may  be  normal. 
External  parts  resemble  the  opposite  sex,  as  hypospadias 
and  fissure  of  the  scrotum  (P.   extern  us) ;  or  internally        fig.  ot. 
there  are  parts  of  the  opposite  sex  apparatus  (P.  intemus), 
or  both   conditions  may  coexist  (P.   completus).      (See 
Fig.  98.) 

The  Intestine.     Atresia  ani  simplex,  atresia  ani  vagin- 
alis,   vesicalis,     urcthralis.       MeckeP.s    diverticulum,    a 
remnant  of  the  omphalomesenteric  duct.      (See  Chapter 
X.)     In  cloaca  formation  the  urinary  tract  splits,  and     sympusapus. 
the  lower  end  of  the  gut  communicates  with  the  bladder. 

(e)  Affecting  the  Extremities.  1.  Amelm.  No  limbs;  wart-like 
prominences  in  i)lace  of  them.  Abrachius,  absent  or  imperfect  arm ; 
apus,  imperfect  leg. 

2.  Phocomehi^.  Defect  of  arms  and  legs ;  hands  and  feet  directly 
attached  to  the  shoulders  or  hips. 

3.  Mieromeiia,  Peromelia.  Abnormal  small ness  or  further  mal- 
formation of  the  extremities;  fetiil  amputjitions ;  s[)lit  hand  or  foot, 
with  absent  middle  phalanges,  making  lulactylia  or  |>erodactylia. 

4.  Fugions,      Sympus,   symmyelia,    or  siren    deformity.      Lower 
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extremities  fused ;  feet  united  (sympus  apiis),  partly  separate  (sympus 
monopus)^  or  entirely  separate  (sympiLs  dipus).  Syndactylia,  toes  or 
fingers  united  with  each  other  in  slight  degree,  or  complete  webbing 
of  the  same. 

5.  Monobrachius,  Monopua.  One  limb  absent,  either  upper  or 
lower. 

(For  the  malformations  of  internal  organs,  see  the  various  chapters 
of  Part  II.) 

II.   MALFOBBIATION  BT  EXCESSIVE  DEVELOPHENT. 

This  group  is  characterized  by  over-production  rather  than  under- 
production, and  implies  internal  causes,  Jis  large  primitive  site  or 
excess  of  growth-energy.  There  may  be  an  increase  in  number,  or 
size,  or  premature  appearance  of  parts.  Among  the  first  are  poly- 
mastia, or  extra  breasts ;  polydactylia,  or  extra  fingers ;  supernumerary 
teeth,  ribs,  and  jiccessory  organs  (spleen,  kidneys).  These  depend 
upon  division  of  the  primitive  organs,  or  reduplication  of  them,  or 
overgro>vth  of  normal  rudiments,  as  feminine  development  in  the  male 
breast  (gynecomastia). 

Abnormal  size  may  affect  the  entire  body  at  birth,  or  only  certain 
parfe?;  as  congenital  elephantiasis  in  the  skin,  leontiasis  in  the  fac»e 
bones,  hyperplastic  single  tissues,  and  giantism. 

Abnormal  development  in  time  is  observed  in  the  genitals. 

III.  MALFORMATION    BT    VARIATIONS    IN    LOCATION; 

MONSTRA  PER  FABRICAM  ALIENAM. 

Situs  inversus,  or  right-sided  position  of  organs  which  normally  lie 
on  the  left,  and  vice  versa,  is  an  example  of  this  malformation.  In- 
volving all  organs  it  may  be  termed  inversio  viscerum  completa.  It 
may  affect  all  the  abdominal  organs  or  he  limited  to  a  single  one  of 
them.  It  is  caused  by  meclianical  influences  which  produce  abnormal 
bending  of  the  embryo. 

IV.  MALFORMATIONS   BT   MIXTURE    OF   THE    SEXES; 

HERMAPHRODITISM. 

The  primitive  sexual  organs  are  indifferent,  including  for  each  sex 
a  paired  irlaml  biul  and  two  duets  on  t*acli  side — the  WolflSan  and  the 
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MuUerian.  From  these  the  male  develops  by  differentiation  of  the 
gland  as  a  testis  and  disappearance  of  the  Miillerian  duct ;  the  female 
develops  an  ovary,  and  the  Wolffian  duct  is  lost.  (Fig.  98.)  Herma- 
phroditism occurs  when  on  one  or  both  sides  the  gland  bud  makes 


Fig.  08. 
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DUgmm  of  primitiye  box  organs.  Q.  Dr.  Sexual  gland.    W.  O.  Wolffian  duct.    if.  F.  MuUerian 
duct.    Can.  ren.    Ureter.    L.  r.  Round  ligament    (After  von  Winckel.) 

testis  in  part  and  ovary  in  part,  or  when  one  bud  becomes  an  entire 
testis  and  the  other  an  entire  ovary.  Hence  there  may  be  tliree  forms 
of  true  hermaphroditism : 

1.  BUaiercU  Hermaphroditism,     Double  sex,  gland  on  either  side. 

2.  Unilateral  Hermaphroditism,     Double  sex,  gland  on  one  side. 

3.  Lateral  Hermaphroditism.     Testis  on  one  side,  ovary   on  the 
other. 


y.    DOUBLE    MONSTERS;    MONSTRA    DXTPUOIA; 

BKANIFOLD  ABNOBMALITIE& 


Simple  or  autosite  malformation  is  contrasted  with  double  forms, 
in  which  the  body,  or  parts  of  it,  may  be  t>vofold  or  more.  The 
etiology  is  obscure ;  but  it  is  clear  that  the  double  monsters  originate 
in  a  single  egg  aud  a  single  morula,  and  that  at  some  time  a  duplica- 
tion of  the  primitive  trace  or  medullary  groove  may  oe<?ur.  The  chief 
theories  are : 

Fusion  Theory.  Plurality  of  the  primitive  embr\'onal  site,  two  or 
more  forming  independently  and  then  fusing. 

Fission  Theory,  Primitive  site  single,  but  divides  into  two  or  more. 
Each  of  the  part,s  reproduces  the  lacking  half  (post-generation),  but 
withoat  complete  separation  of  the  two  einbrvonal  sites.  If  one  of 
the  parts  divides  again,  threefold  and  other  forms  may  result. 

13 
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Bifurcation  Tfienry.      Divergent  development  of  the  .single  priimti\'e   . 
site  ends  in  duplication. 

llwHtdlon  Theori/.     M'ithin  a  primitive  sit*  two  or  more  primiti%'e   I 
traces  form  which  unite  at  one  point. 

Double  monsters  consist  of  two  partly  ^pamliHl  individuals  osually 
united  at  symmetrical  poiDt;>,  and  here  the  part^  may  be  doublt;  or 
single.  With  fusion  of  this  variety  there  is  always  iwme  restraint  of 
growth.  Thus  with  fusion  of  two  heails  the  face  may  be  single  or 
double  (Figs.  99,  103,  104,  105);  there  arc  two  ears  or  three,  the 
latter  made  by  fusion  of  the  two  which  become  apposed ;  there  may  be 
four  eyes  (tetrophthalmus,  Fig.  lOH,  «),  or  the  two  median  bulbar 
sites  fuse  (triophthalmus,  Fig.  99);  or  there  may  be  two  eyes  (Fig. 
108,  b)  and  a  single  or  double  mouth.  Similar  grades  of  duplication 
occur  in  the  trmik.  The  double  thorax  may  present  two  or  four  npper 
limbs  (Figs.  H.Hi,  lOS),  or  the  two  appo.-^  arms  may  fuse,  and  the 
three-armed  monster  results.  (Fig,  HX'. )  In  the  same  way,  with 
fusion  of  the  pelvis  tliere  may  be  two,  three,  or  four  lower  extremi- 
ties. 

The  doubling  may  involve  the  entire  trunk,  and  the  two  in(U\'iduals 
are  connected  only  at  some  [wint  of  the  trunk.  The  twinning  then 
appears  only  at  the  head  or  at  the  pelvic  end.  The  first  kind  is  called 
anacatadidyma.     (Figs.  105,  108.) 

Oatadidyma  is  the  term  a*ed  for  monsters  with  doubling  of  the  head 
end.  It  nwy  not  be  ltraite<l  to  this,  but  may  involve  lower  parts  also, 
!Ls  two  heads  and  more  or  less  completely  separate  thorax,  spine,  or 
pelvis.  The  doubling  let^sens  from  above  downward  (itara) ;  as  when 
the  heatU  are  separate,  tlie  thorax  double,  but  not  completely  separate, 
and  the  buttocks  fused.  (Figs.  100,101.)  In  the  anali^ms  anadidynui 
(dvi)  tlie  pelves  may  be  separate  and  the  fusion  increase  upward.  (Figs. 
103,  104.) 

In  proportion  to  the  se|kamtion  the  twins  are  capable  of  complete 
developmeut,  as  in  the  cnse  of  the  genetically  relatwl,  wholly  separated 
twins  which  have  the  placenta  ui  oonimon  and  arise  from  a  single 
ovum.  The  differentiate* I  parts  are  strikingly  simUar,  and  the  sex  Is 
the  same  in  c:ich.  In  many  double  iihin.sters  there  an-  also  anomalies 
by  defect.  One  indiviihtal  may  W  vcr}-  much  less  devetope*!,  appear- 
ing as  a  dwurf  (heterodidymus),  or  as  an  acunliacus,  or  as  a  rudimentary 
limb  attache<l  to  any  part  of  the  developed  lialf  (Fig.  107),  or  a  form- 
less nutss  is  attached  as  a  |mnisite  to  tlie  auti>si(e.  The  mass  may  be 
sumiundetl  by  the  antiisite's  tissues,  making  a  fetal  inclusk>u  (fetus  in 
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fetu,  epignathua  in  the  mouth,  engastrius  in  the  body  cavities) ;  or  a 
tumor — a  teratoma — may  represent  the  parasitic  portion. 

The  Sinffle  Fornu  of  Double  Monsters. 
I.   Oatadidyma  (duplioitas  anterior').     Doubling  b^ins  at  the  head 
and  reaches  more  or  less  to  the  trunk.     Union  least  at  the  pelvis. 

1.  Diprosopua.     Head  double,  not  separate ;  &ce  more  or  less  com- 
pletely separate ;  cranial  cavities  single  or  double : 

(fl)  D.  diophthalmns.     Two  eyes,  mouth  double, 
(i)  D.  triophthalmus.     Tliird  median  eye  in  common.     (Fig,  99.) 
(c)  D.  tetrophthalmua.     Two  separate  eyes  between  the  noses, 
(rf)  T>.  triotus.     Cranium  double,  four  eyes,  and  one  median  and 
two  lateral  ears. 

2.  Dieephaliut.     Two  separate  heads ;  doubling  may  involve  body 
do\vn  to  the  pelvis. 


(a)  D.  dibrachius.     Thorax  fused,  two  upper  extremities. 

(6)  D.  tribrachius.     Median  upper  extremity  fused.     (Fig,  100.) 

(e)  D.  tetrabrachius.     Median  upper  extremities  separate. 

(rf)  D.  tripus.     The  median  lower  extremity  fused,     (Fig.  101,) 

3.  Ischiopagas.  Union  only  at  the  pelvis ;  the  two  individuals  lie 
with  heads  directed  oppositely,  internal  organs  to  a  great  extent 
doubled.     (Fig.  102.)     Omphalopagus;  union  at  the  imvel. 

4.  PygopaguH,  Union  only  at  the  sacral  or  ischial  bones ;  tJie  two 
usually  turned  with  their  sides  opposed. 

II.  Anadidyma  {dupllcUas  poxlenor).  Doubling  b^ins  at  the 
pelvis  and  le3.seus  upwardly. 

1.  DipygiM.  I^ower  body  and  extremities  double;  head  single, 
T).  dibrachius,  two  armed;  D.  tribrachius,  three  amied,     (Fig.  10.3.) 

2.  Syiuxpha/iut.      Double  thorax,  two  heiids  fused.     (Fig,  104.) 
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(n)  S.  symmetros,  janicepis.  Head  completely  double;  two  faces, 
one  anterior,  one  posterior, 

(fi)  S.   asyiumetn>s.     One  face  develo|ted, 

Z.  Craniopagus.  Doubling  of  entire  trunk,  fusion  at  head.  (Fig. 
105.)  Epicome  ia  a  craniopagus  in  which  only  the  head  of  one  indi- 
vidual is  formed. 


III.  Anacatadidyma  {dujyliciiafi  pamlle/a).  Entire  trunk  double ; 
imion  on  breast  or  belly ;  area  of  connection  may  be  small ;  the  double 
upper  or  lower  ends  may  be  partly  fused. 


EpIguMiu  larwlUciM. 


ProKipolboncopagtu. 


iitted  only  on  tliorax,  placed 


1.    Thoraoopagua.     Two  indiviihiaU, 
jMinillel, 

('()  T.  tribrachius.     Median  arms  fustsl. 

(/.)  T.  tctrabrachhw.      Four  anncl     (Fijr.  lOfi.) 

((■)  Xipliopajriis.     I'lnon   imly   by  oii>if..nri   |.r."-<ss:   the  Sianie^ 
twins  an  example.      With  (im>   iiRlividiial  nidi  men  Ian,  t]iiirjix)j)agu^ 
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parasiticus,    ficcoud   jwrtion   attnoliL-d    to   iiutorior   *vall   of   tlifirax  op   ' 
epigastrium.     (Fig.  107.) 

((/)  Heterotiidymns.       Second    individual    doll-like    iu    size    and  | 
adlierent  tu  brtiiist  of  viable  autusite. 

2.   PromjKiOioracopnffiij*.      (a)  Heads   fii;^,    faces   also;    cranial  I 
cavities  separate.     (Fig,  108.) 

(h)  Epignathus,      Parasitic  form  of  the  same ;  wholly  rudimentary 
fetus  in  thebueeal  cavity  of  the  autosite,  or  projecting  from  it;  usually  J 
attache'^!  to  the  Imsis  cmnii.      (Fig.  103.) 


(c)  Rhachi]t{^ii9.      Foaion  of  dorsal  or  lumbar  vertobiie. 

Moui^K^rs  of  tliree  and  more  individuals  are  mre,  but  i-esembie  the 
double  forms. 

Teratomata.  The  second  fetu;;  may  lie  so  nidimoutary  as  not  to 
be  reot^iizable  as  an  individual,  and  forms  a  more  or  less  tumor-like 
appendage  to  the  autosite.     This  may  i-esiilt  from  splitting  or  snaring 
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off  of  the  primitive  eQibrjoiial  site  or  excessive  growtli  of  single  tissues. 
Heuee  arise  seemingly  ueojilastic  forniiitious,  wKich  may  increiise  in 
later  life,  but  differ  from  tumors  by  containing  not  only  atjiiical 
tis3Ui>4,  but  also  iiitlinieatiii^'  orguus — teetli,  boue,  curtilage,  muscle, 
glands,  etc.  Dislocation  of  fetal  tissue  may  cause  sucli  growths  to 
develop  where  their  tissue  is  wholly  foreign.  Certain  congeiiitjil 
tumor:!  resemble  these,  a'4  (^houdnimu  in  the  testis  iiml  [Kinitid,  and 
hypeniephronm  in  the  kidney. 


BcctiDD  Of  dermoid  crstorihi!  ovHrj'-    (Artcr  yfAHHiHtTiEL. 


.Vmoiig  the  teiiitomas  betung  niaiiy  tuiniirs  which  occur  iit  tlic  sacntl 
Hi-  the  i'i>j>h;dic  end  of  the  IwhIv,  i-on^-nital  or  other,  which  contaui 
riidinu'iiUiry  oi^ins  and  may  lead  to  cyst  fciniiattoa.  These  an' 
known  also  as  dermoiil  rysts  and  agipear  in  special  r^ons,  »s  the 
ovaries,  th.>  snlKMitau(suis  lissiic  i>f  the  nirk,  tin-  orbit,  cur,  and  floor 
of  the  iiirinth  ;  their  walls  eoriisponil  in  f<.n(mti..n  to  tlie  skin.  Tera- 
h.nias  iiK-ln.letl..-f..ll.>H-iii-: 
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1.  Epidermoid  Cysts.  Fibrous  capsule^  Avitb  corneous  epithelium; 
contain  soapy  or  dry  and  friable  matter  derived  from  epithelial  cells. 
Among  these  is  the  cholesteatoma,  nodular,  lamell&ted,  ard  peculiarly 
glistening,  like  mother-of-pearl,  occurring  in  special  parts  of  tlie  brain 
and  developed  from  the  pia.  The  contents  are  insularly  arranged, 
or  consist  of  concentric  scales  of  corneous  epithelia  containing  more  or 
less  cholesterin  between  them;  the  whole  surrounded  by  a  wall  of 
vascular  connective  tissue,  with  several  layers  of  epithelia  resembling 
epidermis  and  transitions  of  these  to  the  scales  which  fill  the  tumor. 

2.  Dermoid  Oysts.  Contain  epidermis,  and  also  hair  and  sebaceous 
glands.  The  contents  are  usually  fatty,  and  after  death  thicken  to  an 
unctuous  mass  in  which  the  hairs  are  found  in  bundles. 

3.  Simple  Teratoma.  Compound  dermoid,  with  contents  mentioned, 
where  teeth  and  bones  may  be  found  in  addition. 

4.  Oompoimd  Teratoma.  Other  organs  and  tissues  are  found,  as 
salivary  or  sexual  glands,  mucous  membrane,  muscle,  nerves,  whole 
fingers  or  toes,  parts  of  the  eye  or  breast.  These  are  due  to  fetal 
inclusion  or  development  of  scattered  primitive  organs.  It  is  sup- 
posed that  such  tumors  may  arise  from  ova  which  begin  to  develop 
without  impr^nation,  parthenogenetically,  and  hence  imperfectly. 

Both  dermoid  and  teratoma  may  become  transformed  into  sarcoma 
or  carcinoma. 


CHAPTER  V. 


PARASITES. 


A.    VEGETABLE  PABASTTES. 

The  vegetable  parasites  of  man  beloiig  to  the  crA'ptogams,  includ- 
ing the  fission  ("ngi,  ttrhizomyadeii,  or  badnrla  ;  th*  hypkomjfcetee,  or 
mould  fuiigi  ;  and  the  Kncctutromi/critJ',  or  ifcast  fungi. 

1.  Bacteria. 

Among  vegetable  jtarssites  the  bacteria  are  the  roost  important. 
Thev  are  simple,  one-oelled  micro-organisms,  measured  in  micromiUi- 
metrea  and  fntctious  of  the  same  (micron,  or  «).  Their  morphology 
is  restricted,  and,  classed  according  to  funu,  but  three  divnsions  arc 
made — the  cooei,  spherical  or  sphenoid ;  the  txicilli,  with  elongated 
bodies ;  and  the  gpirilU,  which  are  bristed  in  eurkscrew  form.  In 
some  bacteria,  coasidered  aa  undoubted  bacilli  until  now,  there  18  an 
apparent  branchiug  of  the  single  cells,  as  is  a  common  feature  of  the 
hy|>horoyoetcs ;  among  these  are  tubcrcte  and  diphtheria  bacilli. 

\  nucleus  has  not  been  certainly  determined  for  all  fonns  of 
bacteria,  but  they  are  enclosed  in  a  membrane  which  may  be  demon- 
strated by  proper  methods.  Estemally  this  membrane  is  not  sharply 
defined,  but  often  &(les  into  a  gelatinous  material  which  swells  with 
u'ater  (Fig.  1  IS) ;  this  is  ealleil  the  capsule.  It  stains  with  difEcult\', 
but  often  reaches  a  notable  si»>.  Most  of  the  encapsulated  bacteria 
form  tliis  euveUpe  only  in  the  b<*<!y  of  the  host  or  on  suitable  media, 
and  it  L-j  usually  lost  in  cultivating  the  organism.  In  dividing,  the 
bacteria  may  retain  this  eapside,  and  many  young  forms  may  be 
gathered  within  it.  Stieh  gniups  are  called  tooglea  (palmella),  and 
form  the  sctmi  on  mouldy  liquitts. 

XLiny  bacterLi  arc  motile  when  esaraineil  in  fluids.  This  self-pro- 
pulsion is  not  to  be  iiinfouuded  »-ith  the  molecular  trembling  and 
dancing  of  lifelet«  particlos  s»spcude<)  in  fluids.  The  kind  of  nuive- 
tnent  sho\m  may  be  crawliiif^  waving,  seq^eatiDe,  sometimes  rapid, 
8omet!ni<'-  ^i,  ,w :  imd  it  is  luore  often  «en  witli  spirilla,  comma  forms, 
aiiii   :  :  -■     fdti   with  cocci.     It  IS  nlmiK^t  alwayis  pnxlnced  by 
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cilia  or  flagella — hair-like  processes,  single  or  multiple,  which  are 
placed  at  one  or  both  ends,  or  generally  over  the  bacterium,  making 
the  raonotrichous,  lophotrichous,  and  peritrichous  forms.  In  some 
actively  motile  forms,  as  the  spirochete  of  Obermeier,  no  flagella  liave 
yet  been  found. 

Bacteria  propagate  by  fission  or  by  spore  formation.     In  the  first 
case  one  individual  constricts  and  divides  into  two.      Cocci  become 
slightly  elongated  before  dividing,   while  bacilli  after 
they  remain  short  for  a  time.     Endogenous  sporulation  *°'  ^^^' 

occurs  as  localized  thickening  at  some  part  of  tlie  bac- 
terium, which  is  followed  by  the  appearance  there  of  a 
roundish,  refractile  body  within  the  bacterium,  often 
distending  it,  wliich  takes  stains  but  slightly.  The  g  ^^^^^  ^^^ 
spores  are  median,  lying  in  the  middle  of  the  organism, 
or  end  spores.  (Figs.  120,  121,  122.)  When  the  end  spore  distends 
the  bacillus  it  makes  club  and  racquet  shapes,  called  Clostridia. 

The  nuirked  peculiarity  of  spores  is  their  resistance  to  hifluences 
which  destn)y  the  enclosing  bacterium,  owing  to  the  dense  spore  mem- 
brane which  surrounds  them,  and  hence  they  persist  after  the  parent 
germ  is  lost.  In  favoring  conditions  tliese  resting  forms  begin  to 
develop  anew. 

Spore  formation,  almost  confined  to  bacilli,  is  observed  as  the  culture 
medium  begins  to  be  exhaiL«?ted,  but  at  •  times  vigorous  colonies  also 
develop  spores.  A  higher  temperature  is  required  than  for  the  growth 
of  the  simple  germ. 

Another  variety  of  spores  is  willed  arthrogenous,  and  develops, 
according  to  Hueppe,  when  a  cell  is  surrounded  and  thus  protcete<l 
from  injury  by  others  which  may  l)c  dying;  but  the  greater  resist- 
ance of  arthrogenous  six)res  has  not  been  proved,  and  they  are  not 
considered  as  equivalent  to  the  endogenous  variety. 

The  propagating  {wwer  of  biicteria  is  enormous,  and  so  in  a  short 
time  countless  individuals  may  be  developed.  With  unhindered 
growth  a  single  cell  may  at  intervals  of  an  hour  divide  to  two,  these 
to  four,  then  to  ei^ht,  and  so  on  until  in  twenty-four  hours  there  are 
sixteen  million,  and  after  three  davs  fortv-seven  trillion. 

Bacteria  which  are  dying  often  present  variations  in  forms,  buds, 
constrictions,  and  dissolution  of  the  regular  ty|)(»,  which  are  grouped 
under  the  name  involution  forms. 

In  general,  iKictcria  are  easily  and  dce]>ly  staincnl  by  the  aniline 
colors,  and  hold  the  stain  more  strongly   than   the  tissue  elements. 
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Certain  bmiteria  are  peculiar  in  staining  only  after  long  ejtjwsure,  or  " 
witJi  the  aid  of  mordants,  or  by  heating ;  but  tliese  retain  the  color 
longer  than  otiiers,  and  may  even  be  treated  with  strong  mineral  aeida 
for  a  time  without  giving  up  the  staiu.  This  mslstance  to  acid  is  an 
miporluut  distinction  of  many  kinds  of  bacteria,  and  the  diagnosis  of 
the  tuberele  bacillus  depends  upon  it  (p.  225).  Flagellaand  spores  are 
stained  witli  more  diificulty  tlian  tlie  cells,  and  require  sjiecial  methods.' 
Witliin  the  bacteria  there  appear  certain  gmnulet^  in  snme  staining 
methixls,  and  tliese  are  supposed  to  be  deposits  of  irf)n  or  sulphur  or 
of  unknown  nature.  In  salt  solution  the  plasma  of  the  bacterium 
shrinks  from  the  cajjsule,  leaving  clear  spaees  (plasmolysis).  Pure 
water  may  swell  the  plasma  and  remove  these.  Other  vacuoles  occur 
in  degeneration  forms. 

Review  of  the  Chief  Bacterial  Forms. 
I.    Cocci-      IJiiPtcriii  of  nrarly  siilierical  or  slioit  oval  form,  almost 
never'  tiK)lile,      PixjiMigation  only  by  lissiou.      According  to  grouping, 
divided  into : 

1.  Diplococcns.  .\fter  division  of  one,  the  two  young  forms  remain 
adjacent  to  each  otlier;  the  opposed  sides  may  be  flattened  or  pointed. 

(Fie.  iKi.) 

2.  Btoeptococcns.  After  division  the  young  forms  rcjiiain  t<^«tlier 
in  great  numbers.      Fission  occurs  in  only  one  plane,  and  hence  arise 

long  or  short  necklace  or  chain  groups,  often  in  ciures. 
^°"L^        (Fig.  113.) 
Aj.     ^^  3.   Tetrads,  Merismopedia.       Division  occurs  in  two 

^  planes  at  right  angles   t*)  each  other,  and  the  young 

®  55,       forms  remain  in  fours.      (Fig.  117.) 

^  4.   Sarclna.     Fission   in   tliree  dimensions,   and  the 

eight  individuals  remain  in  dice-Uke  cubes.    (Fig.  112.) 
5,   Staphylococcns.     Micrococcus  in   the    strict  sense,    in   irr^ular 
groups  and  musses,  or  as  grape-like  cultures.     (Fig.  115.) 

H,  Bacilli.  (Figs.  119-12(i.)  Long  or  short  rods,  propagate 
by  tissioQ  or  spores ;  tlie  former  hy  fission  or  crosswise,  the  younger 
forms  separating  or  connected  (streptoliacilli).  From  tlie  spore  the 
bacillus  develops  by  simple  lengthening  or  liy  the  rupture  of  the  spore 
membrane  and  growth  through  the  opening. 


I  anun'ii  melliod  In  of  great  iHokihsUc  value.  The  tMClerla  a: 
Tlolet,  irealLKl  ultb  l.neorB  eolalloii.  decolarlHil  In  anlllne-iy' 
xylol  um  ntounled  in  bataam.    Certain  kinds  bold  Iheir  totac.  oti 
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III.  Spirilla.  Spirochetse.  Both  of  these  forms  are  spirally  wound, 
like  corkscrews.  (Fig.  127.)  In  small  portions  they  are  called 
vibrio  or  conmia  forms,  consisting  of  a  single  arc.  (Fig.  128.) 
Endogenous  spores  or  arthrospores. 

The  biology  of  the  bacteria  includes  their  conditions  of  gro^\iih  and 
the  expressions  of  their  activities.  For  the  former  there  must  be  a 
supply  of  nutriment,  and  it  must  contain  organic  carbon  compounds, 
for  the  bacteria  are  without  chlorophyll  and  cannot  make  their  car- 
bonic acid  from  carbon.  Inorganic  salts  with  nitrogen  also  are  neces- 
sary, a  certain  percentage  of  water,  and  a  particidar  temperature, 
betw^een  tlie  limits  of  — 5°  C.  and  +45°  C.  Many  of  tlie  true 
parasites  must  have  a  middle  temperature,  and  show  great  variations 
as  the  heat  changes  in  either  direction.  In  respect  to  oxygen,  two 
kinds  of  bacteria  are  known.  The  majoritj'  require  a  full  supply  of 
oxygen,  and  die  when  it  is  withdrawn ;  a  smaller  number  will  grow 
only  when  oxygen  is  excluded.  The  former  are  called  obligate 
aerobics  and  the  latter  obligate  anaerobics.  Between  these  two  stand 
the  facultative  aerobics,  which  usually  grow  in  the  presence  of  oxygen, 
but  do  not  die  in  its  absence.  According  to  another  view,  the  bacteria 
are  divided  into  the  obligate  and  the  facultative  parasites.  The 
former  live  only  on  living  tissue,  as  in  the  body ;  the  others,  known 
also  as  saprophytes,  flourish  in  dead  media.  Between  these  groups 
there  are  others,  kno^vn  as  facultative  parasites,  which  can  grow  in 
the  living  organism  or  outside  of  it. 

Deprived  of  what  are  considered  nec^essaiy  conditions  for  gro^^i;h, 
various  kinds  of  parasitic  and  sapmphytic  bacteria  display  a  tenacity 
of  life.  They  do  not  multiply,  but  remain  capable  of  multiplication 
when  new  conditions  are  afforded.  Thus  tubercle  bacilli  mav  remain 
for  months  in  a  dried  condition  without  perishing.  Other  and  higher 
claims  may  be  made  for  the  spores,  which  may  develop  at  the 
acme  of  vigor,  and  not,  as  supposed,  when  the  medium  is  becoming 
exhausted.  For  this  many  kinds  require  excess  of  oxj'^gen  and  higher 
temperatures;  thus  anthrax  makes  no  spores  below  18°  C.  and  over 
34°  C,  but  freely  at  30°  C.  When  once  formed  the  endogenous 
spores  are  ver}-  resistant  against  changes  of  temperature,  lack  of 
nutriment,  unfavonible  composition  of  the  medium,  and  antiseptic 
chemicals. 

Anthrax  bacilli  die  after  several  davs  of  dryinij:,  ten  seconds  of 
exposure  to  the  action  of  1  per  cent,  c^irbolie  acid,  short  boiling,  and 
by  the  normal  acid  <!:astric  juice ;  the  spores,  however,  withstand  year- 
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long  drj'ing,   tliirty-aeveD   days   iu   5  jut  cent,   wirbolie  acid,   Mlmrfn 
boiliDg,  nnd  the  gastric  juice, 

CVrtaiii  bacteria  are  of  the  utmost  importance  to  mau  as  frieuds, 
iithers  aa  enemies.     Some  in  growing  un  various  media,  such  as  tlifr  | 
tissues  with  tlie  parasitic  kinds,  destroy  the  medinm  and  build  it  up  I 
into  tlie  bacterial  cells,  and  also  give  out  waste  products.     Among  tlie  i 
latter  are  simple  bodies,  as  carbon,  hydrogen,  sulphuretted  hydrogen, 
ammonia,  mercaptau,  and  also  very  complex  principles. 

An  important  power  of  many  bacteria  is  the  formntion  of  ferments  | 
or  enzymes.     These  are  bodies  which  in  tlie  smallest  quantities  have   , 
the  power  t4)  reduce  complicated  chemical  matters  into   simpler  com- 
pounds without  themselveti  being  ufie<l  np  in  the  process.    The  ferments  | 
act  apart  from  the  bacteria,  as  afttr  filtration,  and  can  be  prepared  as 
dry  powders. 

The  ferments  are  of  various  kinds :  as  the  diustatic,  which  turns  starch 
into  sugar;  tlie  inverting,  making  cane-sugar  into  grape-sugar;  the 
pepsins,  coagulating  milk  iu  alkaline  media ;  tlie  proteolytic,  nmkiag 
glue  fluid  and  dissolving  albumin  ;  and  the  ferment  which  softens  gelatin. 

Many  Ixicteria  csmse  fermentation — formerly  defined  as  the  solutioD 
of  material,  with  the  pn>duction  of  gases,  but  now  including  cases  in 
which  there  is  no  gas  formed.  Examples  are  lactic  fcnnentation,  of 
milk-sugar  into  luetic  acid ;  bntj'ric,  which  converts  stjirch  and  sugar 
into  butyric  acid;  the  acetous,  mnnnitc,  ammoniacol,  and  alcoholic 

Putrefaction,  which  cannot  be  chemically  defined,  is  held  to  be  fer- 
mentation with  tlie  formation  of  stinking  gases  (albuminous  fermenta- 
tion). It  occurs  almost  always  with  exclusion  of  oxygen,  by  anaer- 
obic bacteria,  and  is  essentially  a  reducing  process.  In  the  course 
of  putrefaction  there  arc  ptomains  formed — a  kind  of  alkaloid — many 
of  which  have  highly  poisonous  properties.  Simple  rotting  is  distin- 
guished from  putrefaction  by  occurring  witli  free  access  of  oxygen, 
and  it  is  essentially  an  oxidation.  The  higher  ouupouuds  formed  by 
jilauts  and  animals  are  turned  into  sinipler  forms,  and  finally  reach  one 
in  which  they  again  serve  as  nutriment  to  higher  plants.  A  specially 
important  case  of  tliis  is  found  in  the  change  of  organic  nitrogen  com- 
pounds and  ammonias  to  uitric  aciil,  which  i.-^  the  work  of  special  soil 
bacteria  of  the  nitrifying  class. 

Many  bacteria  have  the  power  of  forming  pigments,  as  the  m. 
proiIiffioKiin,  whidi  makes  a  ret!  c<:)lor  on  hrcati ;  //.  ctfanof/enei,  which 
turns  milk  blue;  6.  pyocyavcuf.  which  causes  bine  or  green  pus,  etc. 
Some  forms,  like  the  puii  oiytmisms,  make  jiigment  in  the  artificial 
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media.  Certain  of  these  pigments  are  phosphorescent,  and  otliers 
make  media  fluorescent. 

The  most  important  powers  of  bacteria  are  those  by  which  tliey 
become  producers  of  diseases.  Parasitic  organisms  multiply  within 
the  living  body,  and  produce  a  virus  which  at  first  causes  local  dis- 
orders. Such  causes  of  disease  are  distinguished  from  all  others  by 
the  fact  that  they  are  self-propagating  within  the  body ;  for  while  the 
direct  action  of  mechanical,  thermal,  and  chemical  agencies  ceases  with 
their  removal,  the  effects  of  such  a  virus  persist  as  long  as  the  condi- 
tions of  production  are  favorable. 

The  invasion  of  pathogenic  organisms  is  called  infectwriy  and  the 
result  is  an  infectious  disease.  "  Many  of  the  bacteria  require  a  certain 
time  from  the  invasion  to  the  outbreak  of  the  disease  (incubation). 
Many  possess  direct  contagious  power.  The  appearance  of  the  dis- 
ease may  be  sporadic,  endemic,  or  epidemic.  The  general  effects  of 
the  poison  are  observed  as  fever,  nervous  disorders,  and  other  symp- 
toms referable  to  various  organs,  showing  that  the  entire  organism  is 
more  or  less  affected.  Many  infectious  diseases  present  a  regular  and 
definite  type  of  fever  (typhoid,  recurrent  fever).  The  cause  of  such 
diseases  in  the  great  majority  of  cases  is  bacterial ;  a  few  are  due  to 
other  parasites,  as  moulds  and  protozoa.  In  many  of  these  the  actual 
bacterium  is  not  known,  but  we  assiune  that  they  are  infectious  from 
their  course.  In  other  diseases  the  micro-organism  constantly  appears, 
and  can  be  raised  in  pure  culture  and  again  used  to  produce  the 
original  disease  experimentally. 

Among  infectious  diseases  the  contagious  and  the  non-contagious  are 
recognized.  A  contcu/ious  disease  is  one  in  which  the  infectious  agent 
is  passed  out  of  the  body  of  the  affected  patient,  and  by  the  air,  food,  or 
otherwise  carried  directly  to  others,  causing  a  new  infection ;  among  such 
are  many  acute  exanthemata,  as  variola.  Non-contagious  diseases  are 
those  in  which  the  agent  does  not  pass  out  of  the  affected  person,  as 
is  the  case  with  the  parasite  of  malaria.  The  diseiise  is  then  not 
directly  transmitted  from  one  to  another,  altliough  malaria  can  be 
given  by  the  injection  of  malarial  blood  into  a  healthy  subject. 

Distinctions  have  been  made  between  endogenous  contagion — when 
the  agent  did  not  persist  outside  of  the  body,  as  in  syphilis,  measles, 
and  scarlet  fever — and  ectogenous,  when  the  bacteria  multiplied  in  the 
earth  or  persisted  as  spores,  as  in  anthrax.  If  apparently  confined  to 
oertain  places  and  local  conditions,  the  contaj^ion  was  called  a  miasm; 
if  developed  in  such  places  only  in  the  presence  of  affected  individuals. 
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it  was  termed  a  miasmatic  contagious  disease.  Appearing  over  a  great 
extent  of  territory  and  involving  many  people  quickly,  the  disease  is 
called  epidemic ;  restricted  to  certain  regions  and  but  few  patients  at 
any  one  time,  it  forms  an  endemic  disease.  Volatile  contagia  are  sup- 
posed to  spread  through  the  air ;  fixed  contagions  by  long,  direct  contact. 

The  mode  of  entry  into  the  body  varies  with  different  agents. 
Through  the  skin,  mucous  membranes,  and  injured  organs,  certain  wound 
infections,  gonorrhea,  syphilis,  and  other  diseases  may  pass.  Many  dis- 
eases enter  through  small  wounds  of  the  body  surfaces ;  many  through 
the  uninjured  skin  by  way  of  the  sebaceous  follicles  and  sweat  glands, 
as  with  pus  organisms.  Other  bacteria  enter  with  the  food  and  pierce 
the  uninjured  mucosa  of  the  mouth  and  pharynx,  or,  reaching  the 
stomach,  perish  in  the  gastric  juice  or  pass  through  unchanged,  esi)e- 
cially  when  stomach  disorders  reduce  the  function  of  acid  formation. 
The  resistant  spores  usually  reach  the  intestine  unharmed. 

Bacteria  taken  in  with  the  air  are  deposited  in  the  respiratory 
passages  or  the  pulmonary  alveoli.  Tubercle  and  other  bacilli  may  pass 
through  into  deeper  structures,  as  lymph  tissues,  etc.,  where  their 
pathogenic  action  may  then  develop. 

A  special  case  of  infection  is  the  passage  of  bacteria  from  parent 
to  fetus,  as  may  happen  even  in  the  earliest  period  of  its  existence  or 
even  affect  the  ovum.  Syphilis,  tuberculosis,  typhoid,  recurrent  fever, 
anthrax,  and  erysipelas  may  thus  pass  to  the  fetus,  and  many  of  tliese 
micro-organisms  have  been  recovered  from  its  tissues.  Such  inherit- 
ance of  disease  may  occur  in  one  of  two  ways :  either  the  vinis  enters 
the  ovum  with  the  spermatozodn,  without  preventing  its  further  devel- 
opment, or,  during  pregnancy,  the  infection  passes  from  the  maternal 
blood  through  the  placenta  to  the  fetus.  The  former  mode  is  called 
canceptional  or  germlnative  infection,  and  the  latter  intra-uterine  or 
placentcU. 

The  effects  of  bacteria  in  the  body  vary  according  to  the  nature  of 
the  infecting  organism  and  the  peculiarities  of  the  subject  attacked. 

The  bacteria  both  live  upon  the  elements  of  the  body  as  a  source  of 
nutriment,  and,  more  especially,  injure  it  by  their  products.  The 
hitter  chemical  influence  is  widesprejid,  and  so  excessive  with  certain 
bacteria  that  they  need  be  found  only  at  the  port  of  entry,  and  set  loose 
their  products  from  here  over  the  whole  body.  In  such  a  case  the 
action  of  the  bacterium  is  essentially  an  intoxication,  and  hence  these 
kinds  are  kno>vTi  as  toxic  bacteria.  The  infectious  varieties,  in  a 
limited  use  of  the  term,  are  those  which  multiply  and  spread  through 
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the  body.  Toxic  action  is  nut  limited  to  the  properly  parasitic  forms, 
but  is  observ-ed  also  witli  those  of  putrefaction — the  saprophytes. 

The  putrefactive  aikaloiilK,  or  ptomaiim,  are  altaline,  contain  nitrogen, 
are  crystalline,  and  resemble  amine,  diamins,  and  triamins,  or  are  (X>ra- 
poimds  of  an  amnionium  base.  Among  toxic  alkaloids  are  peptotoxin 
iu  many  peptones,  neuriu  and  muscarin  in  decaying  meat,  etc.  A'oji- 
poMonouM  ptomtiin»  Include  oeuridin,  cadaverin,  putresciu,  and  cliolin, 
and  ocoiu*  in  all  dead  bodies.  In  many  ca^es  there  is  an  intoxication 
with  ptomains  formed  within  the  alimentary  canal.  Cases  of  this 
kind  are  furnished  in  poisoning  with  meat,  sausage,  cheese,  fish, 
shell-fish,  etc.  They  may  (wciir  after  eating  s{xiiled  food  even  when 
the  latter  ha.s  been  conked,  for  the  heat  does  not  always  destroy  the 
alkaloids.  These  diseases  are  partly  due  to  infection,  at  tlie  aame 
lime,  witli  the  bacteria  in  the  decayed  nutriment,  and  animals  dead  of 
septic  processes  are  s|>eoialIy  dangerous  in  tliis  regard.  Most  poison- 
ings from  meat  resemble  acute  enteritis  or  cholera,  and  are  due  to  the 
ImrlUiut  comtiiunii  of  tlie  colon  and  others  like  it,  as  httciUun  proteu«, 
which  makes  .sepsui,  and  Imi'Ulue  botuliniis — a  tetanus-like  form 
which  has  been  observed  after  poisoning  from  sausages.  .Shell-fish 
may  passively  carry  tlie  infection  of  typhoid  and  cholera,  and  batliing 
in  tainted  water  may  be  the  cause  of  Weil's  disease — a  form  of  con- 
tagious icteniB. 

By  the  action  of  saprophytes  normally  present  in  the  intestine,  as 
bfji-iUtut  coti,  infectious  may  be  caused  when  there  is  present  a  large 
amount  of  decaying  matter  whose  products  are  absorbed  from  the 
intestine;  this  is  an  example  of  an tu-in toxica tion.  (See  Chapter  VI.) 
Some  of  the  convulsions  of  children,  and  the  general  depression  seen 
with  dilated  stomach,  may  be  thus  explained.  Often  infections  jmd 
putrefactive  bacteria  work  togetlier.  They  may  cause  gangrene  of 
parts  undergoing  necrosis,  with  .wilution  of  the  dead  albumins  and 
ppoductiiiii  of  poisonous  products.  Tliey  are  found  in  wounds  which 
are  expost^  to  the  air  and  external  infection,  in  be<l-sores.  wounds  of 
raueons  surfaces,  bits  of  retained  placenta  or  fetal  membranes,  with 
puntlent  pnxiesses  everj'where,  especially  in  phlegmonous  inflamma- 
J^*p  which  causes  necrosis  of  tissue,  and,  lastly,  they  occur  as  a  mixed 
with  diphtheria.  The  general  action  of  the  putrefactive  forms 
ipOD  tlie  toxins  mentioned,  which  when  absorbed,  as  from 
irt,  may  produce  severe  s^-mptoms  or  death  from 
'ilfection.  This  is  equivalent  to  intoxication  or 
by  the  products  of  saprophytic  bacteria.     Its 
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clinical  course  may  be  acute  or  chronic,  and  the  lesions  about  the  point 
of  entry  are  often  strikingly  restricted. 

In  the  production  of  the  true  infectious  diseases  the  action  of 
bacterial  products  is  also  of  great  importance.  By  chemicals  which 
coagulate  albumin,  precipitations  of  amorphous  poison  may  be  obtained 
from  many  actively  growing  cultures  of  bacteria,  and  these  are  called 
toxalbumins.  Many  of  these  are  of  frightful  power;  pure  tetanus 
toxin  is  three  hundred  times  as  deadly  as  strychnine.  At  present  tlie 
view  is  gaining  ground  that  the  toxin  is  not  strictly  an  albuminous 
body,  but  clings  to  the  proteid  as  it  precipitates,  and  many  are  proved 
not  to  be  albuminous ;  hence  they  are  called  simply  toodns,  or  specific 
bacterial  poisons.  These  are  found  in  cultures  of  many  bacterial 
forms,  and  after  removal  or  death  of  the  producing  micro-organism 
may  be  used  to  reproduce  the  symptoms  which  follow  infection  witli 
the  bacterium  studied.  Such  toxins  are  known  for  tetanus,  diphtheria, 
typhoid,  cholera,  and  other  infectious  diseases.  The  general  constitu- 
tional symptoms  are  especially  the  work  of  such  toxic  material,  and 
the  producing  germ  may  be  found  only  at  the  point  of  infection,  as  in 
tetanus,  although  this  disease  is  a  peculiarly  generalized  affection  of 
the  nervous  system.  Even  after  the  tetanus  bacilli  have  disappeared 
for  a  time  from  the  original  site,  animals  may  be  infected  by  the  blood 
of  the  subject.  The  general  symptoms  of  diphtheria  depend  similarly 
upon  its  toxin,  and  by  injection  experiments  paralyses  may  be  caused. 
Hence  bacteria  of  these  diseases  are  called  toxic. 

From  the  bacteria  themselves  poisonous  matters  may  be  prepared. 
By  trituration  and  hydraulic  pressure  bdcterial  pldsmin  is  obtained ; 
by  boiling  with  potassium  hydrate  a  bacterial  protein  is  recovered, 
which  stands  high  temperatures  and  causes  leucocytosis,  fever,  and 
inflammation,  even  suppurative.  These  products  consist  of  material 
which  was  in  the  cells  and  mjide  an  essential  part  of  the  bacterial  com- 
position. The  action  of  these  proteins,  to  which  the  older  tuberculin 
belongs,  is  not  specific.  The  local  effects  which  follow  invasion  are 
specially  due  to  such  proteins,  and  usually  they  are  of  an  inflammatory 
character.  All  grades  occur,  from  simple  serous  or  serofibrinous 
transudates  to  severe  suppuration  and  diphtherial  necrosis,  and  also  cell 
proliferation.  The  inflammatory  infiltrate  is  explained  largely  by  the 
clioinotiictic  influence  of  many  bacteria,  by  which  they  cause  emigra- 
tion of  leueocvtes.  Geneml  leucocytosis  may  be  due  to  the  entrance 
of  the  bacterial  proteins  into  the  blood  (Uirrent. 

Many  bacterial  products  have  a  specific  action,  for  typhoid  bacilli 
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will  caase  only  typhoid  fever  and  tubercle  bacilli  only  tuberculosis, 
and  the  pyogenic  cocci  produce  serofibrinous  or  purulent  or  diphtheritic 
inflammation,  but  never  circumscribed  granulomata.  At  times  tubercle 
bacilli  cause  diffuse,  fibrinous,  or  purulent  processes  beside  tlie  tuber- 
culosis, and  similar  production  of  diffuse  exudation  together  ydth 
specific  tissue  proliferation  is  observed  with  some  other  forms.  It  is 
probable  that  many  accessory  Victors  are  engaged  in  such  processes, 
as  the  strength  and  duration  of  the  infection,  contemporary  effects  of 
metabolic  products  and  bacterial  proteins,  and  also  tlie  composition  of 
the  organs  and  the  species  of  the  invaded  animal. 

From  the  port  of  entry  the  bacteria  or  their  products  may  be  scat- 
tered through  the  body  in  a  metastatic  way,  as  already  discussed  with 
inflammation  and  tuberculosis  (p.  131). 

A  few  words  may  be  here  added  on  pyemia  and  septicemia.  Pus- 
producing  bacteria,  as  pneumococci,  streptococci,  and  staphylococci, 
when  disseminated  through  the  body  cause  multiple  abscesses  in  many 
organs,  and  death,  usually  after  a  general  disease.  Diffuse  metas- 
tatic inflammation  occurs,  as  purulent  endocarditis,  meningitis, 
pleuritis,  pericarditis,  arthritis,  and  osteomyelitis.  This  condition 
is  called  pyemiaj  and  with  it  there  are  obser\'ed  parenchymatous 
degeneration  of  many  organs,  cloudy  swelling,  and  fatty  changes  in 
heart  muscle,  hepatic  and  renal  epithelia,  and  often  hemorrhagic 
nephritis.  An  acute  inflammatory  hyperplasia  of  the  spleen  is  common. 
(See  Chapter  VIII.)  Infectious  thrombosis  and  embolism  and  infarc- 
tion are  also  observed,  frequently  as  the  result  of  the  purulent  endo- 
carditis. Af\Tien  tlie  number  of  pyogenic  organisms  in  the  blocxl  is 
very  small  they  may  all  reach  but  one  organ,  or  a  few  organs,  and 
cause  a  slowly  formed  abscess  or  purulent  inflammation  of  a  single 
organ.  In  such  cases  there  may  be  specially  favoring  circumstances, 
as  when  experimentally,  after  fracture  of  a  bone,  pyogenic  cocci  injected 
into  the  blood  will  cause  osteomyelitis  of  the  broken  lx)ne.  Similar 
bacterial  metastases  occur  ^yith  typhoid  and  gonorrhejil  organisms  and 
many  others. 

Among  bacteria  many  do  not  enter  the  tissues,  but  iucreiise  ^rithin 
the  blood,  and  may  be  discovered  there  in  quantity,  though  the  distant 
effects  in  other  tissues  are  absent  unless  the  bacteria  are  pyogenic. 
Such  diseases,  in  which  the  bacteria  enter  at  some  ix)int  and  then  are 
found  only  in  the  blood,  are  called  septicemia.  Among  these  are 
anthrax  in  mice,  mouse  septicemia,  and  others ;  and  streptococci  may 
have  the  same  results.      In  tlie  elements  of  the  organs  there  are  toxic 
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effects,  cloudy  and  fatty  degeneration.  Since  with  purulent  processes 
the  two  varieties  of  results  cannot  be  separated,  the  name  septicopyemia 
has  been  employed  for  them.  Frequently  such  cases  are  complicated 
by  the  action  of  putrefactive  intoxication  from  gangrenous  areas. 

Mixed  infection  occurs  when  two  or  more  bacteria  combine  their 
effects,  either  as  accidental  coincidence  or  when  one  prepares  the  way 
for  the  other.  Thus  with  tuberculosis  the  cavities  in  the  lungs  are 
largely  the  effect  of  pyogenic  and  other  forms,  and  with  intercurrent 
measles  and  influenza  a  tuberculosis  already  present  may  suddenly 
spread  more  rapidly.  With  purulent  peribronchitis  and  tuberculosis 
the  course  of  the  disease  is  apt  to  be  very  severe ;  and  with  general 
disease,  such  a^  typhoid  fever,  the  bacillus  ooli  may  cause  infection 
and  abscess  formation  in  many  portions  of  the  body.  Other  examples 
of  mixed  infection  are  gonorrhea  with  metastatic  abscesses,  and  typhoid 
fever  with  pneumonia.  Many  bacteria  grow  better  in  mixed  cultures 
tlian  alone,  and  thus  two  species  together  may  cause  a  disease  which  with 
either  alone  would  not  develop.  In  other  cases  one  variety  of  bacteria 
will  overwhelm  another  by  more  rapid  multiplication.  Thus  animals 
infected  witli  anthrax  may  be  rescued  by  a  later  infection  with  pyogenic 
cocci  (streptococci). 

The  Conditions  of  Infection — Immunity,  Antitoxin,  Phagocytosis, 

The  first  condition  of  successful  infection  is  that  a  suitable  point  of 
entry  be  provided.  For  some  bacteria  this  is  a  mucous  surface 
(gonococcus) ;  for  others  entnuiee  into  the  alimontiirv'  «inal  is  unim- 
portauit,  because  the  gastric  juice  kills  them.  Infection  through  the 
lungs  implies  that  the  bacteria  are  suspended  in  the  inspired  air.  From 
open  fluids  and  moist  surfaces  bacteria  do  not  enter  the  air  unless 
drying  occurs  or  the  fluid  foams  or  spatters.  Micro-organisms  attached 
to  dry  and  firm  matter  seldom  enter  the  air  unless  strong  mechanical 
influences  distribute  the  latter  or  it  falls  to  ])owder.  Hence  tul)er- 
culous  sputum  rich  in  bacilli  is  not  dangemus  while  it  remains  moist. 
A  second  condition  is  that  the  bacteria  should  l)e  virulent.  The  viru- 
lence of  very  pathogenic  forms  may  he,  lessened  or  even  removed  by 
artificial  means.  The  various  culture  methods  which  are  used  com])el 
the  bacteria  to  assume  a  saprophytic  existence,  and  sooner  or  later 
they  lose  their  pathogenic  activity,  more  or  less,  although  still  able  to 
multiply.  Positive  decrejise  in  viruhnice  may  be  produced  by  treat- 
ment with  certiiin  chemicals  (disinfection),  cultivation  at  too  high  a 
tempeniture,    and   all   measures  which   lead  to  the  dying  out  of  the 
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culture.  Artificial  attenuation  can  be  so  managed  that  animals  very 
sensitive  for  particular  bacteria  suffer  but  a  slight  and  temporary  reac- 
tion from  the  weakened  bacteria.  A  change  in  virulence,  either  an 
increase  or  a  decrease,  may  be  obtained  with  many  forms  by  carrying 
the  bacteria  through  certain  animals ;  according  to  the  more  or  less 
favorable  conditions  the  resulting  bacteria  are  stronger  or  weaker. 

It  is  safe  to  assume  a  gradual  loss  of  virulence  under  natural  condi- 
tions, for  the  pathogenic  forms  after  leaxnng  the  body  retain  their  full 
powers  for  but  a  short  time,  and  because  of  unfavorable  nutritive 
conditions,  drying,  and  variations  of  temperature  their  pathogenic 
activity  decreases.  This  attenuation  requires  different  periods  for 
different  bacteria,  and  the  spores  are  particularly  tenacious.  But  this 
natural  decrease  may  explain  why  with  one  subject  a  severe  or  perhaps 
fatal  general  disease  occurs,  and  with  another  a  local  and  slight  affec- 
tion. 

A  third  condition  of  infection  is  a  suflScient  quantity  of  the  infecting 
organisms.  Thus  in  tuberculosis,  infection  through  tlie  intestine  is 
observed  onlv  when  there  are  numerous  bacilli  in  the  food ;  with  less 
there  is  no  infection  or  only  a  local  and  rapidly  healing  lesion.  With 
certain  kinds  of  bacteria  it  must  be  aasumed  that  a  verj"  few  are 
enough.  In  cases  where  the  organism  cannot  be  found  at  tlie  site  of 
entry,  as  with  diseases  whose  agent  is  unknown,  and  also  with  many 
septic  forms,  the  infection  is  called  cryptogenic. 

Beside  the  conditions  affecting  the  bacteria  there  are  those  of  the 
receiving  organism.  Certain  species  of  animals  are  specially  liable  to 
certain  infections  which  may  not  occur  spontaneously  with  other  kinds. 
Many  contagions  are  transmissible  to  but  one  or  a  few  species. 
Anthrax  germs  may  be  cjirried  under  the  skin  or  into  tlie  blood  of 
ci»ld-blooded  animals  ^vithout  causing  anthrax,  while  many  warm- 
blooded kinds  develop  it  with  the  fewest  number  of  bacilli.  Cattle 
are  not  immune  for  glanders,  but  are  insusceptible  to  the  bacillus  of 
malignant  edema.  Thus  it  is  evident  that  bacteria,  like  the  animal 
parasites,  prefer  certain  hosts,  and  not  all  kinds  are  receptive  to  all 
infections.  Such  immunity  for  special  virus  is  cjdled  congenital 
immunity. 

According  to  Buchner,  fresh  sterile  blood  serum  destroys  most 
bu'teria,  because  it  contains  substances  which  are  bactericidal.  These 
he  calls  alexhia,  and  they  retain  their  power  for  a  long  time.  They 
are  albumins,  and  ver\'  sensitive  to  heat,  sunlight,  and  other  influences. 
They  are  supposed  to  form  from  leucocytes,  and  hence  phagocytosis  is 
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partly  n  correct  theory.  luflammatory  leucocytosis  may  tliiis  be  ] 
repiimtive.  Alexins  destroy  also  the  red  aod  white  cells  of  other  , 
specictii.  They  are  specific  for  some  kinds,  but  tliere  is  no  constant 
relution  l)et^vcen  tJie  natural  immuDit^'  of  an  animal  aud  the  bactericidal 
power  of  iti^  serum,  tiuumgnrtcu  and  Walz  do  not  admit  tlie  existeiKV 
of  such  ale^^ins.  Xtit.uniJ  imnmnily  means  that  an  animal  is  not  a 
favorable  mwlimn  for  tlie  batrteria  invading  it.  Tiiey  rest  their  argu- 
meiit  on  the  fact  that  the  addition  of  slight  amnunU  of  nnuiishment  to 
serum,  otlierwiae  bactericidal,  removes  tliis  jtower  antl  even  i>ennit8 
free  multipliaition. 

Natural  immunih'  may  be  absolute  or  relative.  In  the  latter  ca'ae 
the  use  of  special  metliods  or  large  amoiwts  of  infective  material  may 
cause  a  disease.  Thus  with  the  dog — iibsolutely  immime  against 
tv'phoid,  so  that  the  largest  dose^  do  not  cause  au  attack  of  the  disease 
— tubercle  bacilli  in  small  amounts  may  uot  produce  tuberculosis,  while 
very  large  ones  will.  Here  is  a  relative  immunity  with  tuberculosis, 
and  tliis  is  kuown  as  tpectea  diapo^ilion, 

lufectiou  does  not  necessarily  occur  in  a  predisposed  animal  with 
simple  entrance  of  bacteria;  eertain  protective  influeuces  exist. 
Esperimen tally  intnKluced  bacteria  may  siinpty  disappear,  and  even 
the  more  jmthogenic  may  cause  only  a  local  lefiiun.  Pyogenic  forms 
suspended  in  indifferent  fluids  uiay  be  put  under  tlie  skin  or  into  the 
blootl  and  province  no  effects ;  but  when  tlie  infective  agent  remains 
for  a  time  tit  tlie  |M>iiit  of  eutn,'  and  multiplies  there  or  in  a  lymph 
node,  or  if  the  Hnid  in  which  the  cocoi  are  introduced  is  but  slightly 
soluble,  or  in  itself  irritating ;  or  if  an  entire  culture,  with  its  contained 
bacterial  products,  be  used ;  or,  lastly,  if  there  are  wounds  of  the  iufected 
point,  then  the  result  may  Im-  a  general  infection.  Bacteria  which 
enter  the  blood  may  reach  at  first  special  capillar;'  aresis,  as  in  tlie 
Bjileen,  liver,  and  boneu,  and  from  there,  if  not  destroywl,  make  meta- 
static suppnmtioris.  For  a  series  of  infections  there  are  local  condi- 
tions in  tlie  oigans,  as  structure  and  bliKMl  supply,  which  are  important 
in  determining  infection.  Finally  there  I*  a  Hpteia  immunity  as 
there  is  a  s)iecies  disjtosition,  and  also  an  tmlividiuU  disposition,  as 
already  discussed  with  tuberculosis. 

t'lmtraatod  with  natuml,  there  is  an  iii^julrnl  immunlfi/  which  may 
result  from  sur\'iving  an  attack  <if  tlie  tli>ieju«e,  or  may  be  produced  by 
protective  inoculation.  The  best  kiu>vt-n  is  the  vaccination  of  Jenner 
against  varinht,  produced  by  jmssing  tlie  virus  of  ooivpox  through  the 
human  organism.     A  slight  anc]  short  attack  tif  illness  follows,  and 
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the  individual  becomes  immune  against  smallpox — that  is,  convales- 
cence after  a  mild  infection  protects  from  a  related  but  far  stronger 
virus.  In  many  cases  protective  inoculation  is  obtained  by  inserting 
attenuated  virus  in  the  organism  to  be  immunized ;  a  slight  illness 
usually  follows.  The  virus  is  attenuated  in  various  ways.  Simple 
standing  will  suffice  for  some  cultures,  others  are  cultivated  on  special 
media,  others  at  a  high  temperature,  others  may  be  heated  or  dried  or 
exposed  to  sunlight ;  or  the  virus  may  be  passed  through  a  relatively 
resistant  organism,  or  mixed  Avith  chemicals.  All  influences  unfavor- 
able to  bacteria  without  destroying  them  will  decrease  their  virulence. 

Inoculation  with  weak  cultures  is  not  the  only  immunizing  method. 
Sterilized  cultures  in  which  the  germs  are  dead  or  from  which  they 
have  been  removed,  and  hence  in  which  only  their  products  remain, 
may  have  similar  effects.  The  use  of  cultures  weakened  by  long 
standing  was  first  made  by  Pasteur  for  chicken  cholera,  who  also 
employed  dry,  attenuated  material  against  rabies ;  while  paasage  of  the 
germ  through  another  organism  protects  against  swine  erysipelas,  and 
heating  the  infectious  matter  provides  a  fluid  immunizing  against 
glanders. 

What  happens  to  the  infectious  bacteria  when  they  do  not  cause 
disease  ?  How  does  immunity  arise  ?  In  some  cases  the  germs  simply 
disappear.  Bacteria  injected  into  the  blood  may  be  captured  by  the 
endothelia  of  vessels,  especially  with  a  slow  stream  and  in  certain 
capillaries,  as  in  the  spleen,  liver,  and  bone  marrow.  Where  they 
lodge  they  multiply  or  die.  In  certain  cases  they  are  excreted  by  the 
kidney,  skin,  and  intestine,  while  pyogenic  forms  may  appejir  in  the 
urine  within  a  few  minutes,  and  tubercle  bacilli  also  pass  out  thus. 

Various  theories  have  been  offered  for  artificial  immunitv.  The 
idea  of  exhaustion  of  (pertain  materlcds  in  the  body,  and  hence  cessation 
of  bacterial  growth — very  much  as  fermentation  stops  when  all  the 
sugar  has  been  converted — was  advanced  and  held  for  a  time ;  but  it 
is  not  reasonable  to  suppose  that  a  substance  usi^d  up  by  the  bacteria 
would  not  be  reproduced  by  the  body.  The  retention  hifpoihems 
assumed  that  the  j>rotective  infection  left  bacterial  products  in  tlie 
body  which  were  inimical  to  later  virulent  bacteria.  Metschnikoff's 
phagocyte  theori/  sees  in  the  power  of  leucocytes  and  other  ameboid 
cells  to  englobe  corpuscles  and  bacteria,  a  provision  for  the  digestion  of 
the  latter  by  these  cells — a  view  based  uj)on  the  fact  that  with  many 
infections,  always  in  certain  ones,  ameboid  colls  are  observed  contain- 
ing bacteria,  and  the  latter  are  in  a  degeneniteil  ccmdition.      A  cure 
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would  then  depend  upon  the  consumption  of  the  germs  by  the  pliago- 
cytes.  Hence  protective  inoculation  endows  these  phagocytes  witli 
the  power  of  taking  up  fully  virulent  bacteria,  even  those  which  before 
could  not  be  englobed.  Against  this  theory  tliere  are  several  objec^- 
tions.  In  certain  severe  infections,  as  recurrent  fever  and  tj^phoid, 
no  phagocytosis  has  been  observed,  and  yet  the  organism  may  recover ; 
so  the  hypothesis  is  not  of  general  application.  The  phagocytosis  may 
also  be  delayed  until  after  infection,  instead  of  opposing  it;  and  just 
where  there  are  enormous  numbers  of  leucocytes,  as  in  tlie  lymph 
nodes,  the  bacterial  activity  is  not  prevented.  In  suppurations  healing 
spontaneously  the  pus  cells  may  break  down  before  the  bacteria  degen- 
erate. In  gonorrhea  the  germs  do  not  die  out,  but  tlie  enclosing  cells 
fall  away,  and  still  the  disease  heals.  In  many  cases  the  bacteria 
actively  invade  the  ameboid  cells  rather  than  being  taken  up  by  them 
passively.  Moreover,  tlie  bactericidal  action  of  a  fluid  rich  in  leuco- 
c}i«s  remains  after  it  has  been  frozen  and  tliaAved,  which  destroys  the 
cells,  but  not  the  alexins.  Where  bacteria  are  picked  up  by  the 
phagocytic  cells  it  Is  probable  that  only  the  weakened  or  the  dead 
ones  are  so  * '  eaten ; '  ^  but  it  is  possible  that  the  white  cells  produce 
an  alexin  which  weakens  the  germs  and  then  englobe  them. 

Great  practical  importance  is  given  the  fact  that  the  blood  serum  of 
immunized  animals  may  be  used  to  protect  other  animals  from  certiiin 
diseases,  as  tetanus.  With  synchronous  infection  and  inoculation,  or 
even  when  the  former  precedes  the  latter,  it  has  been  found  possible 
to  prevent  or  heal  the  infection,  as  in  diphtheria. 

Behrings  laic — that  the  bl(X)d  senim  of  animals  which  in  any  way 
have  become  immune  against  a  specific  di.^ease  possesses  the  power  of 
conferring  immunity  to  other  species  and  individuals — has  been  demon- 
strated with  several  infectious  diseases,  and  employed  practically 
against  diphtheria  and  tetanus  in  the  human  subject. 

In  both  tetiinus  and  diphtheria  the  germs  are  of  the  toxic  variety, 
found  only  or  especially  at  the  point  of  infection,  from  which  they 
send  their  extremely  poisonous  products  over  the  whole  body.  Hence 
the  basis  of  the  general  disease  is  an  intoxiciition,  and  this  may  be 
cjiused  hv  the  incorporation  of  the  bacteria  or  their  products  alone. 
The  iniinunizing  serum  ciuises  an  iniinunitv  at^iiinst  both  the  infection 
and  the  intoxiciition,  and  is  calhnl  a7itifo.ri(\  Certain  lK)dies  form  in  the 
orjranisni  which  are  called  antitoxins,  which  ])n)teet  against  the  pnxl- 
ucts  of  the  invading  bacteria,  and  have  but  slight  action  upon  the 
bacteria  themselves.      Similar  protection  may  be  secured  against  (certain 
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chemicals^  as  abrin,  snake  poison,  and  also  against  anthrax  and  rabies. 
The  action  is  strictly  specific — ^that  is,  the  antitoxin  opposes  only  the 
bacteria  against  which  the  animal  was  at  first  inoculated.  The  pro- 
tective serum  is  obtained  from  animals  by  accustoming  them  to  steadily 
increasing  doses.  Diphtheria  serum  is  obtained  from  large  animals, 
as  the  horse,  which  can  furnish  large  quantities  of  serum.  After  each 
dose  there  follows  a  mild  d^ree  of  illness,  and  then  the  antitoxins 
form  in  the  body.  From  such  gradually  immunized  animals  the 
serum  is  at  last  drawn. 

The  exact  nature  of  antitoxin  has  not  been  determined ;  it  has  no 
characteristic  albumin  reactions.  The  manner  in  which  the  bacterial 
poison  is  neutralized  is  also  unknown.  According  to  Behring  and 
Roux,  there  is  a  direct  neutralization  of  tlie  poison — a  destruction  of 
toxin — and  the  antitoxin  is  the  product  of  the  body  cells.  According 
to  Buehner,  the  antitoxins  are  bacterijil  products  which  have  been 
deprived  of  poisonous  qualities.  Hence  the  immunity"  is  not  a  destruc- 
tion of  the  poison,  but  a  rapid  immunization  of  the  cells  not  yet 
attacked  by  the  poison. 

The  duration  of  acquired  immunity  varies  according  to  whetlier  it  is 
active  or  passive.  Immunity  is  ciiUed  active  when  the  body  lias  with- 
stood an  attack  of  the  disease  and  tlie  antitoxin  is  self-formed.  This 
variety  is  relatively  persistent.  Passive  immunity  is  produced  by  the 
introduction  of  artificial  antitoxin  without  the  participation  of  the 
immunized  organism.  This  variety  is  usually  limited  to  a  few 
weeks. 

Immunity  may  be  inherited  directly  through  the  maternal  blood — 
not  through  the  serum — and  also  through  the  milk  during  suckling; 
but  tlie  percentage  of  antitoxin  in  the  latter  is  less  than  in  the  blood. 

The  immunity  so  far  treated  defends  against  bacterial  poisons. 
There  may  also  be  an  action  upon  the  bacteria  themselves ;  thus  when 
{xitients  have  recovered  from  cholera  or  typhoid  fever  their  serum 
shows  a  peculiar  action  upon  the  corresponding  bacteria,  to  which  the 
name  agglutination  lias  be^n  given.  If  serum  from  a  typhoid  con- 
valescent is  mixed  ^vitll  typhoid  bacilli  in  a  hanging  drop  and  observed 
through  the  microscope,  the  bacteria,  previoiLsly  actively  motile,  lose 
the  power  of  movement,  and  adhere  to  each  other  in  masses  and  often 
swell;  this  is  called  agglutination ,  or  Gnibcr^H  rcarfion.  Probably 
the  capsules  of  the  bacteria  swell,  and  so  they  stick  to  eacli  other.  The 
suhstimces  which  wutse  this  effect  are  called  af/(/lu(inlns  or  paralt/shu% 
and  cease  to  act  if  the  serum  is  heated  to  5o°  C. 
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Reversed,  the  action  of  bacteria  w-itli  senun  is  used  in  serum  ding-  ^ 
nosis,  ei^peoially  in  typhoid  ( \Viihi]\  letil).     The  serum  of  ji  typlioid  [ 
patient  by  the  eeventli  or  uinth  day  usually  ehows  uj^lntiiiatiug  jm>p- 
erties  with  typhoid  bacteria ;  but  it  hiis  ouly  a  [jositivu  viilue,  and  must 
be  used  iu  <;crtaiii  dilutions. 

Ttie  a^Iutiuation  is  s|)ccitic  in  niarkcKl  decree,  but  to  a  slight  extent 
it  is  observeii  with  bacteria  nearly  ri'liitcd  tii  typhoid.  The  reaction 
is  considered  positive  wlien  it  occurs  with  a  dilution  of  1  to  oO,  but  it 
may  often  be  obtained  with  1  to  100  or  even  1  to  1000  and  higher 
dilution.  A  serum  which  in  high  dilution  wiU  react  with  typhoid 
may  not  react  with  colon  bacUli  below  1  to  40,  and  with  other  forms 
it  is  inactive  or  presents  only  the  slightest  agglutination. 

In  these  coses  the  ai^tion  is  mauifested  ngitinst  the  bacteria,  not 
against  tlieir  toxins ;  but  it  does  not  kill  them,  for  after  a  while  iJie 
agglutinated  forms  may  revive,  when  the  addition  of  new  serum  may 
reproduce  tlie  reaction.  Himilar  results  are  obtained  iu  cholem  as  in 
typhoid. 

The  serum  of  an  iminimizcd  animal  acts  similarly  to  tlie  sermn  of 
human  typhoid.  A  certain  amount  of  it  lulded  to  virulent  tj-phoid  or 
cholera  germs,  and  the  whole  introdiiced  into  tlie  peritoneal  cavity  of 
a  second  animal,  causes  the  destruction  and  nipid  disappearance  of  the 
bacteria  {Pfeijfer'a  r&tcti'on).  Here  tliere  is  not  ouly  an  immobilizing 
iiction,  but  an  actual  bactericidal  effect,  which  is  spetlHc  and  is  foimd 
only  witii  tlie  coiTespoudiiig  germ.  The  bactericidal  substances  are 
supposed  to  \k  formed  in  the  spleen  and  the  lymph  node.'. 

According  to  Pfeiffcr,  the  a^lutinating  and  the  bactericidal  actions 
are  dissimilar.  Others  cnuclude  that  tlie  bacteria,  wcakeucd  by  the 
agglutinin,  are  eaaiW  killed  iu  the  body  csivity  by  the  alexins.  Perhaps 
the  lack  of  oxygen  in  the  latter  situatiim  may  have  something  to  do 
with  the  effect. 

The  Single  Forma  of   Bacteria. 

In  spite  of  the  limited  morphology  of  limteria,  the  various  kinds 
known  are  very  numerous,  and  often  those  which  in  ap[ieamuce  are 
quite  airailnr  show  by  their  action  tliat  they  belong  to  widely  different 
species,  Kecognition  of  various  forms  is  not  usually  accomplished  by 
the  micro8cti|>e  alone;  the  sum  of  all  morpholtjgiwil  and  biological 
characters  must  be  taken  into  account.  This  requires  three  kinds  of 
study — micro^'ojiif  examination  nf  staitictl  and  living  sjiecimens; 
ai'tititial  culli\  Liiinu,  by  which  many  life-conditions  aud  procesflejs  have 
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become  known;  and  animal  experimentation,  which  demonstrates 
pathogenicity  for  those  bacteria  to  which  our  animals  are  susceptible. 
We  thus  conclude  whether  a  form  of  organism  is  saprophytic  or  para- 
sitic, for  what  animals  it  is  pathogenic,  how  nearly  inoculation  repro- 
duces symptoms  of  human  infection,  and  whether  the  bacteria  or  their 
products  cause  the  disease. 

Bacterial  methods  are  so  developed  and  technical,  and  determination 
of  a  species  so  frequently  requires  the  entire  technique,  that  only  cer- 
tain characters  of  bacteria  can  be  discussed  here — such  as  may  be 
understood  without  technical  experience. 

From  an  invaded  organism  many  kinds  of  bacteria  may  be  taken 
and  cultivated  upon  fluid  or  solid  media;  among  the  latter,  potato, 
beef -peptone-gelatin  and  agar,  and  serum  are  most  often  used.  With 
certain  cautions  a  bacterial  species  may  be  cultivated  without  admix- 
ture of  other  kinds,  in  pure  culture,  and  thus  the  various  properties  of 
the  dijBferent  kinds  may  be  learned  and  afterward  controlled  by  experi- 
ment. During  growth  on  artificial  media  the  germs  present  various 
points  for  study,  as  need  of  oxygen,  destruction  of  the  mediimi,  and 
others.  Many  kinds  soften  the  gelatin  by  excreting  a  peptonizing 
ferment ;  others  do  not.  On  potato  many  have  a  definite  manner  of 
growth,  which  enables  one  to  recognize  them  at  sight,  among  which  is 
the  typhoid  bacillus.  When  bacteria  have  been  divided  throughout  a 
fluid  medium,  which  later  may  become  firm  and  transparent  (gelatin, 
agar),  the  single  bacteria  develop  to  colonies,  and  in  many  kinds 
these  have  characteristic  properties. 

I.  Oocci.  Streptococcus  Pyogenes  («.  erysipdaiisy  s,  puerperalis). 
Grows  in  short  chains  or  irregularly;  single  cocci  often  made  of 
two  half-spheres.  One  of  the  commonest  pus  producers;  causes 
most  attacks  of  erysipelas ;  phlegmons,  and  abscesses  seldom  (except 
with  staphylococcus);  lymphangitis,  angina  follicularia,  bronchitis, 
pneumonia,  pyemia,  septicemia,  puerperal  fever;  at  times,  also, 
osteomyelitis,  peritonitis,  pericarditis.  Occurs  in  the  blood  in  septic 
diseases.  Found  in  many  cases  of  nephriti.s,  articular  rheumatism, 
and  exudate  of  anterior  poliomyelitis.  Important  as  a  mixed  infection 
with  diphtheria  of  the  throat,  scarlet  fever,  and  tuberculosis  of  the 
lungs;  in  the  latter  causes  most  of  tlie  suppurative  processes  in 
cavities  and  about  the  bronchi.  In  animals  various  inflammatory 
and  suppurative  processes  are  due  to  this  coccus.  lu  healthy  people 
it  is  found  in  the  secretions  of  the  nose,  mouth,  vagina,  and  cervix 
uteri,  bat  often   in  a  non-virulent  form  ;  outside  the  body  in  water. 
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earth,  and  aii-.     The  coreus  foiULs  found  in  erjsipehis  and  puerjif  rail 
fever,  furnierly  coiisideretl  as  a  sepanitt  species,  are  varieties  of  tliis.  , 
StreptococcoB  Lanceolatus  i^pnaivtoeoccun  of  FraDkel-Weicliselbuum).  j 
Short   chaiiii^,    often   of    but  two;   single  cocci,    laneet-Bhaped,   with  ] 
jMiinted  or  btuut  ends  adjacent;  iu  auioml  Ixxjy  capsuled,  but  thiK  ii 
lu^t  in  culture.     A  frequent  aiu^  of  inflammation  and  suppuratioD.  j 
Found  in  many  caee«  of  croupous  pneumonia,  and  at  times  in  catarrhal 
pneumonia,   in   pericarditis,   pcritnuitiii,   endocarditis,  meningitis;  leas 
often  in  nephritis,  inflammation.^  of  the  female  genitals,  osteomyelitis, 
ab-scesses,  septicemiii,  and  er\".'iipelas.     It  may  be  local  iu  the  tissues, 
and  also  pa-ss  into  the  blood  and  the  milk.      In  many  cases  of  purulent 
cerelini-Hpiual  meningitis  the  lanceolatus  1=  found,  in  others  the  strep- 
tococcus pyogenes,  and  in  others  a  form  nearly  rehiteil  to  the  6r8t> 


'  the  uucleus  of  celb.     In  animuk 
rith  intravenous  injection,  occurs  as  a 
In   hudth  the  cix^-ua  is 


enclosed  within   tlie  wll   Iwxly 
inoculation  is  easy,  and  death, 
septicemia;    inluiUtion   cau.ses   pnenmunia, 
fouud  in  the  nasal  mucus  and  in  saliva. 

Btapliylococcua  Pyogenes  Aureus.  Grows  in  irregular  groups  nud 
prtHhicc,-*  a  fTi'ldwi  |'i(riiK'nt.  Common  cause  of  suppuration,  as  abscess, 
ftininclc,  oste'tniyclili:?,  pneumonia,  seniusintlanunution,  septiai-pyemja, 
meuinfritis,  pueumonia,  less  often  er\'sipeliL-: ;  also  found  in  endocarditis, 
empyema,  acne,  sycosis,  and  pemphigus.  As  a  nile,  this  germ  causes 
mure  localised  inflammations,  ami  the  strei>tococeus  more  diffuse; 
it  often  at^companies  otlier  producers  of  inflammation  and  suppura- 
tion. Experimentally  it  causes  abscess,  pyemia,  joint  suppuration, 
and  witli  injury  to  the  heart  vidves  end"c:ir*lilla,  and  to  the  hone 
osteomyelitis.      Outiide   the   Ixuly  it    i^  cummnn   in  tlie  dirt  i>f  finger- 
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naile,  on  the  skin,  in  air  and  irater.  Occurs  in  the  li«ilthj-  moutli, 
vagina,  and  cervix. 

There  are  many  varieties  of  staphylococci,  all  path<^nic.  Their 
external  clmractcristic  is  the  color  of  the  pigment.  The  «.  pyoyoww 
aureus  makes  a  golden-yellow,  the  e.  pyogenes  cilreus  a  lemon-yellow, 
the  8.  pyogejies  flacus  a.  pale  yellow,  and  the  8.  pyogenes  albus  a  white 
pigment     Of  them  all  the  first  is  by  far  tlic  commonest. 

Qonococcns  (^diplococcits  gonorrhcece  of  Neisser).  Tliis  diplococcus 
is  the  cause  of  gonorrheal  inflammations  of  muams  surfaces,  and  occurs 
in  them  in  great  numbers.  The  two  cocci  have  a  biscuit  shape,  and 
lie  with  their  flat  sides  apposed.  In  contrast  to  other  cocci  occurring 
iiith  them  these  lie  within  the  pus  cells.  They  are  found  as  the  cause 
of  disease  in  the  urethra,  prostate,  glands  of  Bartholin,  and  cervix ; 


SUpbrlococeuii.    X  1100.    (Pare.)  Qonococci  from  s  cnlture.    iPibk.) 

and  from  the  cpithelia  they  may  penetrate  into  the  connective  sub- 
stratum and  cause  purulent  iuflauimation  and  cicatricial  contractions. 
The  gonococcus  may  cause  endometritis,  metritis,  salpingitis,  oopho- 
ritis, suppuration  of  joints,  ophthalmia  neoiiatomrn  from  contagion 
during  birth,  and  a  similar  conjunctivitis  in  adults.  It  is  important 
for  the  diagnosis  ta  sec  if  the  cocci  are  enclosed  in  the  cells,  and  that 
ihey  are  decolorized  by  Gram's  method.  The  secondary  inflamma- 
tions and  suppurations  in  gonorrhea,  as  of  testes,  lymph  nodes,  joints, 
etc.,  are  probably  due  not  so  much  to  the  gonococcus  a.s  to  other 
pyogenic  organisms  accompanying  it.  The  gonococcus  is  hard  to  culti- 
vate for  even  a  sliort  time,  but  thrives  best  on  human  blot>d  senmi. 

Of  the  aarcina  forms  there  is  found  the  sarcina  ventriculi  in  the 
stomach,  with  chnmic  catarrh  and  dilatation  of  thetirgan,  but  probably 
there  are  sever.il  varieties  here.  The  sarcina  pulmonum  is  found  in 
Hie  brODcbi  of  tubeivulous  patients ;  it  is  not  pathogenic. 
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HicrococcuB  tetr»cBniu  occurs  in  the  contents  of  tuberculous  cavi- 
tiea  and  in  tlie  normal  saliva  of  the  healthy.  It  appears  as  groups  of 
four  quite  spherical  cocci.  In  man  it  may  produce  suppuration ;  in 
mice  it  causes  a  general  infection, 

II,  Bacilli.  Bacillus  Pn«iunoni»  of  Friedlander.  A  short  rod, 
formerly  considered  a  coccus,  which  in  the  animal  t>ody  has  a  distinct 
gelatinous  capsule,  usually  absent  in  cultures.  This  is  the  cause  of 
many  cases  of  pneumonia  and  bronchitis  and  of  other  inflammations. 
It  is  pathogenic  for  mice,  killing  them  in  a  septicemia.  Found  in  the 
healthy  saliva  and  nasal  secretion. 

A  similar  bacterium  causes  a  pulmonary  disease  of  horses ;  and  the 
rhinoscleroma  bacillus,  which  is  constant  iu  the  disease  of  the  same 
name,  is  also  like  the  pueumoaia  bacillus. 


n 


Micrococcus  leiragenuB.    x  lOOO.  I''rledUiwier'«  pneamonls 

(Park. J  coccui.    v  1000. 

The  Influenza  bacillus  is  a  very  small  short  rod,  often  arranged  in 
twos,  one  beliind  the  otlicr,  deculorized  with  (Iraju's  method.  It  is  found 
in  the  sputa  of  the  disease,  especially  in  pus  colls.  It  caases  vinlent 
catarrh  of  the  respiratory  passiges,  and  in  alveoli  of  tlie  lung  pneumonia 
(lobular) ;  pleurisy  and  pericarditis  may  also  Ik;  due  to  it.  The 
influenza  bacillus  is  non-motiie,  is  pathogenic  for  monkeys,  may  lx> 
accompitnie<I  by  other  pathogeuic  varieties,  and  so  &r  has  not  been 
found  outside  of  the  body. 

Bacillus  tuBBia  conTnlaiva  is  oval,  or  a  short  rod,  and  is  found  in 
tlic  sputa  of  typical  cases  of  wliooping-cough. 

Typhoid  Bacillua,  This  is  a  short,  thick  nxl,  M>mcttme3  growing  in 
thnwls  nl.«o,  at  times  multiform.  At  the  ends  there  are  often  refmctile 
(>olar  ImkHc.-^  ;  sjiores  are  not  fonrnMl.  Actively  motile  and  surruundtnl 
by  Ha^clla.      It  dixis  not  stain  by  Gr.iiii':i  nictlKHl.      It  occurs  iu  the 
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intestinal  contents,   spleen,   and  Ijnnph  nodes  in  typhoid  fever,  and 
always  in  groups  of  several  individuals ;  also  in  the  blood  and  in  tlie 
spots  of  the  cutaneous  roseola.     Many  of  the  complications  of  typhoid 
are  due  to  it,  as  serous  and  purulent  in- 
flammation   in    the   brain    and    cord   and 
membranes,  in  the  lung  and  kidney,  and 
in  erysipelatous  and  phlegmonous  lesions 
in   several  organs.      In  other  cases  there 
is  a  mixed  infection  with  typhoid  bacilli 
and    other    forms,    especially    streptococci 
and  staphylococci.      In  animals  the  inges- 
tion of  typhoid  bacilli  usually  causes  only 
an  intoxication,  though  successful  inocula- 
tions have  lately  been  reported.  Typhoid  baclllI  from  nutrient  gela- 
rr.,        J.             .      -             .,            1         u      -n  ^^'    XllOO-     (Park.) 

Ihe  diagnosis  from  the  colon   bacillus 
is  very  important  (see  the  various  text-books  on  bacteriology).      (For 
Serum  Diagnosis,  see  p.  215.) 

Outside  the  body  typhoid  bacilli  occur  in  water  and  earth  which 
have  been  contaminated  by  typhoid  discharges. 

Bacillus  Ooli.  This  germ  is  nearly  related  to  the  typhoid  bacillus, 
and  in  morphology  and  cultural  characteristics  is  very  similar  to  it. 
The  colon  bacillus  is  a  name  for  many  forms,  very  numerous  but  not 
sharply  distinguished  from  each  other.  It  constantly  inhabits  the 
human  colon,  and  from  here  may  enter  the  liver  and  kidney.  Usually 
it  is  a  saprophyte,  but  in  favoring  conditions  it  produces  typhoid  and 
choleraic  diseases,  and  beside  intoxication  may  act  directly  as  a  patho- 
genic form.  It  may  cause  peritonitis,  cystitis,  and  urethritis,  abscess 
of  the  liver  or  kidney,  and  with  incarceration  or  inflammation  of  the 
gut  may  perforate  the  intestinal  coats  and  set  up  peritonitis.  I^ess 
often  it  causes  pneumonia,  meningitis  (infants),  severe  icterus, 
Winckel's  disease,  melena  neoititorum,  puerperal  infection,  chole- 
cystitis, etc.  Experimentally  it  may  produce  abscesses  and  septicemia. 
Outside  the  body  it  may  be  found  in  water,  even  from  clean  springs. 

Bacillus  icteroides  is  a  short  rod,  resembling  the  typhoid  bacillus, 
which  has  been  considered  as  the  cause  of  yellow  fever. 

Proteus,  the  bacterium  imlgare  of  Hauser,  derives  its  first  name  from 

the  multiform  appearance  of  the  bacillus,  as  a  thin  rod,  long  thread, 

-spirally  wound  thre^id,  etc.      It  causes  typical  putrefaction,  and  is  found 

in    decaying  meat,   in  water,   the  air,   and  the  huiuau    intestine.      It 

luces  meat  |K)is<)ning  and  similar  intoxications,  and  is  often  asso- 
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elated   with   bacillus  coIi  mi<l  other  forms  in  catarrh  of  the  bladder, 
ahHcessea,  gangrena  of  the  lung,  putrid  wirciuonia,  etc.     As  the  smgl«  | 
pjithogenic  form   it  niay  Ik>  found  with  iuft't-tioiLs  icterus  (A\'eir8  dis-  ] 
ra,-if),  which  lias  hccu  iittributcd  to  iKithiiig  in  [wlluted  water, 

BacUlns   of  Hemorrhagic   Septicemia.     This   is  a  short,    thick   rod   j 
with  rounded  ends,  not  stained  by  (.Irani's  method.      In  ordinary  stains  j 
it  presents  a  pohir  staining,  whic.Ii  causes  it  to  resemble  t;wo  cooci  lying  I 
together.      It  is  uot  motile.     Probably  the  causes  of  chicken  cholera, 
rabbit  septicemia,    German   sw-ine  plague,    and   cattle  plague  belong 
under  this  head.     In  the  human  subject  a  similar  oi^nism  is  found 
in  the  morhiu*  macutoKus  of  Werlhoff. 

Pest  EaclUnfl.  This  is  a  short  rod,  which,  when  derived  from  tlie 
l»Mly,  but  not  in  cultures,  shows  marked  [Ktlar  staining.  It  very 
ciuickly  develops  characteristic  involution  forms,  as  swelliug  and 
rotmding  to  a  more  spherical  fonu.  It  tt>  found  especially  in  tlie 
buboes  of  the  disease,  tlic  primary  skin  pustule,  tlie  sputa  of  plague 
pneumonia,  and  usually  in  the  blood  and  internal  organs.  The  port 
of  entry  is  tlie  skin,  followed  by  pustules  and  buboes,  or  the  limg, 
followed  by  pneumonia;  commonly  it  spreads  throughout  the  body, 
causing  plague  sepsis.  In  animals  infection  may  come  tlirough  tite 
iUijuentary  canal,  and  probably  this  is  true  of  man  also.  Immuniza- 
tion with  plague  serum  hus  sutvieeded  to  a  certain  d^ree,  and  plague 
serum  has  an  a^lutinating  [Miwer  over  the  bacilli.  Beside  man  the 
rat  is  very  liable  to  tlie  disease,  and  an  epidemic  among  rats  may  pre- 
cede tliat  among  men.  It  is  possible  that  the  bacillus  becomes  accli- 
mated first  in  the  bodies  of  rats. 

Bacillus  IHceria  Cajicroai.  This  form,  not  staining  by  Gram's 
metli'Hl,  \v,  fuund  in  the  tissues  and  secretions  with  vlcun  moUe  as  long 
chsiius  i)f  diin  bacilli.      It  is  tlie  cause  of  this  disease. 

Baclllua  Anthracis.  This  is  a  long,  motile  rod  with  endogenous 
spores,  ivhich  in  artificial  cultures  often  grows  to  long  chains.  Tlie 
spores,  which  are  very  resLstaut,  arc  formed  only  in  the  presence  of 
o-tygen,  at  high  temperatures,  and  not  in  the  IxkIv. 

Anthrax  is  a  di.sease  of  cattle  and  sheep,  seldom  of  horses  mid  goats, 
\^■i^les])l13ld,  and  yet  commoner  in  some  localitie*,  usually  to  be  traceil 
to  iiifet^tion  through  the  food.  The  bacilli  are  facultative  |»araHites 
which  propagate  and  form  spores  outside  the  b<»dy.  From  the  bodies 
of  animals  dead  of  the  disease  the  bsicilli  arc  axrried  up  to  the  surface 
of  the  grfjund,  and  t^n  there  be  coii-^inncd  with  gra.«s,  etc.  Other 
Bourtv.>-  I'f   infcctidU  are  hair  of  iiifi-ctwl  animals,   feces,   blood,   and 
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urine.  In  the  human  subject  anthrax  may  infect  suuiU  wounds  wlien 
the  individual  handles  infected  animals,  or  wool  of  diseased  sheep, 
and  sorting  rags  made  of  the  latter  may  also  give  the  disease  to  man 
by  inhalation  of  the  spores.  Through  tlie  intestines  infection  may 
occur  by  spores,  for  the  bacilli  are  destroyeil  by  the  gastric  juice.  Tlie 
bacilli  are  sometimes  foimd  in  great  numbers  in  the  blood  of  the  affected 
cadaver  when  there  has  been  a  general  septicemia.  Usually  there  are 
many  local  lesions,  as  carbuncle  at  the  jK)int  of  entry  and  carbuncle- 
like infiltration  of  organs. 

Bacillus  Tetani.     This  form  occurs  in   garden  earth,  hay  dust,  on 
s])linters  of  wood,  in  decaying  fluids,  and  the  feces  of  horses  and  cattle. 

Fig.  120.  Fig.  121. 


4 


\ 


Anthrax  bacilli.    Agar  culture,     x  900.    (Park  j  Tetanus  bacilli,  with  spores  in  dis- 

tended ends.    X  1100.     (Park.) 

It  is  a  fine  and  quite  straight  rod,  bristle-like,  which  makes  end  .spores, 
and  with  its  swollen  end  resembles  a  drumstick  or  large-headed  pin. 
It  is  motile  and  strictly  anaerobic. 

Tetanus  is  a  transmi.ssible  wound  infection.  The  bacilli  are  found 
only  at  the  site  of  entry,  and  in  other  orgiuis  bacilli  and  lesions  are  not 
found.  They  produce  toxins  by  which  the  general  intoxication  is 
caased.  So-called  rheumatic  tetanus  (without  diseovonil)le  wound)  is 
probably  due  to  infection  through  tlie  lungs.  Iiiiniiinization  has  so 
far  succeeded  for  mice  alone. 

Bacillus  botulinus  closely  resembles  tctiuius,  and  causes  a  certain 
number  of  meat  poisonings  in  which  the  nervous  symptoms  are  specially 
prominent  (botulinism,  sjuisage  poisoning).  Essentially  it  is  an  intoxi- 
cation, the  poison  not  being  formed  in  the  body,  but  solely  in  the  meat^ 
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All  the  symptoms  am  iinv  to  tho  Uixin.   The  biicilli  do  not  mttltipn 
iu  thi-  IkmIv. 

BaciUua  of  Symptomatic  Anthrax.     TliLs  is  a  diseiLse  of  cnttle,  Kheep^ 
giMits,  iitid  ^tiiiieu-pigs,  caused  by  a  sleuder  oiid  fairly  long  bacilliu^l 
witli  siniiRwhat  munded  euds,  motile,  and  anaerobic,  and  forming  e 
spores  ill  deiid  Iwidics.     It  produces  strongly  empliysematous  cranklinf 
swelling  of  the  skin  mid  iiiuseles,  of  a  dark-red  color. 

Bacillufl  of  Halignant  Edema.     In  man  the  rather  uncommon  wound' 

infection  of  this  name  is  due  to  a  slender  roil  which  is  actively  motile 

and  mokes  spores  in  its  mid-portion.      It   is  strictly 

FiQ  122.  anaerobic.     Experimentally  it  causes  bloody  edema  at 

■%^  X  the  point  of  infection,  but  does  not  multiply  in  living  - 

^»     fl  ti.*suos  or  in  the  blood.     Outside  tlie  body  it  is  found  | 

^  ^        iu  dirty  water,  earth,  and  decaying  matter. 
»  f!^.     ..  Bacillus  of  EmpliTsematouB  Fhleemon.     ThLs  causes 

edem».   X 1000.      gaseoH,>j  plilegmon,  foamy  liver,  gas  m  the  blood  -uid 
internal  organs  of  cadiivera;    by  various  autbors  de- 
scribed as  an  nnaenibic  rod  which  is  not  fully  tmderstood.     The  colon 
bacillus  is  common  with  it. 

Bacillus  of  Swine  ErTsipelaa.  Tbis  is  an  extremely  small,  motile  rod, 
piitliogenie  f.ir  |ii|r.  nilibit,  dove,  and  mouse,  and  in  swine  causes 
geiieml  iufwtiou  anil  Muisli-rcd  spots  on  the  skin,  with  severe  in- 
flammatory' lesions  of  tlie  organs.  In  test-tube  cultures  it  forms  a 
eharacteriatio  cloudy  or  foggy  gray  muss.  The  bucillus  of  mouse 
septicemia  agrees  almost  entirely  with  tliis  germ. 

Diphtheria  BaciUuB  {roiynebadcruim  of  I^'hmann).  Short,  stout 
rod*,  aluiut  the  length  of  the  tubercle  bacillus,  but  twice  as  tliick,  and  with 
more  varied  morjiholog)-.  Appears  as  slightly  curved  rods,  or  its  ends 
mav  be  swollen ;  wedge-shapes,  long  cvlindrical  shapes,  branching 
fonns  and  tliose  with  sliarp  ends  may  be  found.  In  stained  speci- 
mens appeanince  of  septii  has  been  uoted  in  the  bacillus,  and  also  meta- 
chromatic granules.  The  cause  of  tnie  pharyngeal  diphtheria,  toimd 
also  in  tlie  larj'nx  in  the  inflamed  mucosa.  Extremely  toxic,  and  acts 
almost  wholly  by  means  of  the  poison  it  produces.  Bacilli  may  be 
found  in  the  blood,  spleen,  and  otlier  oi^ms.  Croupous  rhinitis  and 
conjunctivitis  and  some  oases  of  otitis  media  may  be  due  to  this  bacillus. 
|Found  in  the  healthy  nose  and  mouth,  e8i)eciHlly  in  those  waiting  ujx>n 

e  sick. 

In  true  pharyngeal  diphtheria  there  is  usually  foimd  streptococcus 
pyogenes  in  the  muiM)su  along  with  the  bacillus  of  the  disease,  and  the 
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activity  of  the  latter  appears  to  be  aggravateil  by  the  former,  though 
the  diphtheria  germ  may  by  itself  cause  diphtheria  and  general  symp- 
toms. Inoculation  of  animals  produces  in  tliem  local  affections  with 
false  membrane,  and  also  the  general  sepsis,  whether  bacilli  alone  or 
their  toxins  be  introduced  (p.  214). 

Pseudodiphtheria  bacilli  resemble  tlie  true  form,  and  occur  in  healtliy 
jiubjects  as  well  as  mth  many  diseases.  The  relation  l)etween  the  two 
is  not  wholly  clear.  Probably  the  pseudo  forms  are  but  weakened 
diphtheria  bacilli. 

Xerosis  bacillus,  which  causes  tlie  disease  of  connective  tissue  of  the 
same  name,  is  also  similar  to  the  diphtheria  organism. 


Fig.  128. 


Fig.  124. 


F.o.  123.— One  of  the  very  characteristic  forms  of  diphtheria  from  blood-serum  cultures,  showing 
clubbed  ends  and  irregular  stain.    Stain,  methylene  blue.    X  1100.    (Park.) 
Fig.  124.— Glanders  bacilli.    Agar  culture.    X  1000.    (Park.) 

Glanders ;  Bacillus  Mallei  {corynebaeteriura  vudlel  of  Ijchmann).  This 
is  a  slender  bacillus,  thicker  tiian  that  of  tubercle,  without  motility  or 
spores.  When  stained  it  apjKxirs  to  have  septii,  for  the  st4iiuing  is  inter- 
rupted. In  geneml  it  stains  less  rejidily  than  otliers,"  not  at  all  with 
Gram's  metho<l.  Involution  and  bnuiching  forms  arc  common  in 
cultures.  Infection  iisiuilly  passes  to  imm  from  the  horse*.  The  skin 
and  mucous  surfaces  are  usuallv  infected,  but  without  wounds  of  the 
skin  the  bacilhis  may  enter  the  hair  follicles.  In  male  guinea-pigs 
after  intraperitoneiil  injection  there  is  often  a  y)cculiar  and  characteristic 
.swelling  and  suppuration  of  the  scrotum  and  te.<tes. 

Bacilli  of  the  Tuberculosis  Group,  Resisting  Acids.  Tubercle  Bacillus 
(Koch),  mjicobacfcrlum  tuberculosis  (T^ehmann).  This  form  is  the  cause 
of  all  tuberculjir  infections.      It  is  -]  to  5  fi  long — a  slender  rod  with 
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rdunded  uuds,  often  slightly  bent,  Bometimes  iu  chains  of  five  to  six;  ]| 
braacljing  forms  occur  in  cultures  j  non-motile,   spore  formation   nut  1 
yet  proved.     In  the  stained  specimen  there  may  be  regular  colorless  f 
holes  which  do  not  represent  spores.     Lately  it  has  been  shown  that 
true  branching  form.s  may  occur,  and  clubbed  or  swolleu  shapes,  as 
with  the  ray  fimgns,  and  in  experimentally  infected  animals  there  may 
be  gland-like  clusters. 

Tubercle  bacilli  are  peculiar  in  tlieir  stainuig  reactions,  and  by  i 
means  of  tliese  their  recognition  is  easy,  except  from  lepra  bacilli. 
They  take  up  the  s^in  slowly,  but  retain  it,  so  tliat  decolorizing  fluids 
take  the  stain  from  all  oilier  forms  first,  leaving  the  tubercle  bacilli 
stained  when  the  process  is  stopped  at  tlie  right  time.  The  bacilli  are  , 
vcrj'  resistant,  enduring  ven.-  high  tem- 
peratures and  raonth-long  drying.  In 
water,  boiling;  for  five  minutes  is  neces- 
sary to  kill  them,  and  their  virulence  is 
but  little  decreased  by  putrefat^^tion  of  tlie 
containing  medium.  They  are  facultative 
iiuaerobes  —  true  juirasites  —  and  hard  to 
cultivate  outside  the  animal  liody  (blood 
serum,  glycerin  agar),  Tliey  form  on 
the  medium  characteristic  ilry,  white 
scales. 

,j';|!''  '        Outside  of   the   body  the    bacilli   are 

found    iu    dwelling-rooms,    cars,    street 

dust,  and  wherever  tuberculous  patients  scatter  their  sputa ;  at  times 

they  ap|>ear  suigly  in  the  air.      In  the  healthy,  as  nurses,  they  may 

occur  in  the  nasal  mucus. 

The  bacillus  is  easily  passe<l  on  to  proper  animals.  Injection  of  a 
pure  culture  or  implantation  of  tuberenlous  portions  of  dead  bodies 
will  be  surely  followed  by  tubereulosis, 

Tubereulosw  is  a  frequent  disea^te  of  cattle;  le»8  common  among 
sheep,  goats,  pigs,  dogs,  cat*,  rabbits,  and  guinm-pigs.  In  cows  the 
bacilli  often  pass  out  with  the  milk,  altliough  the  udder  may  not  be 
dL^eased,  and  they  may  be  recovered  from  butter  in  such  cases.  Tlie 
flesh  of  tuberculous  anunals  contains  the  bacilli  with  general  miliar}' 
disea.se  or  with  widespread  tul)eroulosis  of  various  organs,  iw  in  lymph 
nodes  among  muscles.  Tuberculin,  which  is  the  protein  from  the 
bacilli,  is  employed  to-day  almost  wholly  for  diagnostic  purposes  iu 
veterinary  practice.     The  "  new  "  tuberculin  ia  a  plasmin. 
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There  are  many  varieties  of  the  tubercle  bacillus,  among  which  is 
the  organism  of  bird  (chicken)  tuberculosis,  which  is  specially  active 
in  birds,  but  pathogenic  also  for  animals.  By  altering  the  culture 
conditions  the  bacilli  may  be  adapted  even  for  cold-blooded  animals, 
for  successful  inoculations  have  been  made  on  the  frog  and  the  lizard, 
and  the  disease  has  even  been  found  in  fishes. 

Closely  resembling  tubercle  bacilli  are  other  forms,  also  resistant  to 
acids,  which  cause  nodular  new  formations  in  many  animals  (pseudo- 
tubereidoais),  and  may  be  found  in  milk,  butter,  on  grass  and  dung, 
€tc.  Petri,  I-^ubarsch,  and  Rabinowitsch  have  reported  such  cases, 
and  Lehmann  groups  them  under  the  name  mycobacterium  phleL  In 
contrast  to  tubercle  bacilli,  they  all  grow  easily  at  room  temperature. 
They  are  pathogenic  for  guinea-pigs,  causing  pseudotuberculosis  as 
a  fibrinous  or  fibrous  peritonitis  when  inserted  into  tlie  peritoneum 
{with  butter  at  the  same  time).  With  a  few  bacilli  the  process  may 
heal.  Since  these  forms  cause  lesions  like  tliose  of  tuberculosis,  they 
are  of  practical  importance  when  present  in  milk  and  butter,  for  they 
lead  to  the  mistaken  belief  that  tubercle  bacilli  are  found.  When 
animals  are  injected  with  small  numbers  of  bacilli  and  die,  and  the 
nodules  contain  many  giant  cells,  the  diagnosis  is  probably  bacilli  of 
tubercle ;  the  true  tubercle  bacilli  develop  more  slowly  in  cultures  and 
in  the  body.  In  certiiin  animals  morphologically  distinct  bacteria 
may  also  cause  pseudotuberculosis. 

Lepra  Bacillus  {iiiycobacterium  feprre  of  Lehmann).  This  is  shorter 
than  the  tubercle  bacillus,  takes  stains  sooner  and  without  heating, 
and  is  also  less  resistant  to  acids ;  but  we  lack  trustworthy  distinctions 
between  them.  Lepra  bacilli  are  found  in  the  leprous  nodules,  within 
the  so-called  lepra  cells,  and  also  in  ganglion  cells,  semen,  and  milk. 
It  may  be  found  in  the  nose,  where  perhaps  the  primary  infection 
occurs.      The  serum  of  the  patient  agglutinates  the  bacilli. 

Smegma  Bacillus.  This  is  a  non-pathogenic  rod  found  in  the  smegma 
about  the  glaus  penis  and  clitoris.  Staining  with  c4irlM)lic  fuchsin, 
and  after-stiiining  with  concentrated  alcoholic  methylene  blue,  makes 
the  smegma  bacillus  blue,  while  the  tubercle  bacillus  remains  red.  A 
form  like  the  smegma  bacillus  has  been  fouiicl  in  many  syphilitic 
processes,  and  supposed  to  Ik?  the  cause  of  them,  but  this  is  not  yet 
proved. 

Actinomyces  Fungus.  This  stands  close  to  tlic  hyphomycetes,  if  not 
actually  one  of  them.  It  causes  infectious  gnuuilomata  in  horses 
and  cattle,  and  at  times  in  man  (p.  \'l\K)     It  occurs  in  the  form  of 
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"  glands,"  mailb  up  of  a  number  of  nwlially  diflposed  thrcud^,  swollen 
on  tlie  euds,  at  times  branching  dicliotoniously,  and  hence  compared 
Us  a  rosette.  Within  these  masses  tlicre  are  numerous  granules,  like 
sand,  which  are  not  spores,  but  come  from  degeneration  of  the  rays. 
The  club-shaped  ends  are  due  to  thickening  in  an  otherwise  very 
delicate  membrane,  and  they  stain  with  or^ille,  while  the  threads  staio 
with  (iram's  method. 

Infection  comcy  by  means  of  heads  and  other  parts  of  gmiu,  or 

splinters  of  wooil,  to  which   the  fungus  clings,  and  these  have  been 

foiuid  as  foreign  bodies  in  tlie  foci  attacked.     The  mouth,  pliarynx, 

alimentary  canal,  lungs,  and  skin  are  tlie  pctrts  of  entry.      At  first 

there  is  always  a  local  affectinn,  but  by  tlie  lymph  or 

blood  channels  tlie  fungus  may  spread  by  metastasis 

til  viirious  organs. 

III.  Spirilla.  SpirUlum  Obermeieri.  This  is  the 
wiuse  itf  recurrent  fever,  nnd  occurs  as  long,  spiral, 
actively  motile  threatls.  During  tlie  fever  they  ure 
found  in  the  blooil ;  between  the  attacks  they  disap- 
pear from  it.  Just  before  the  crisis  tliey  are  present  in  the  spleen,  where 
tliey  die  and  are  taken  up  by  wandering  cells.  They  can  not  !«.■  cultivated, 
but  blood  which  contains  tlieni  will  infect  i)ther  men  or  monkeys. 


Pla.  127.— Splnlliin 
BriTTA'i  Allu.) 
Flu,  128.— Contmct  ipfrllU  pntsnUou  'rox 


bloml.  C&rbolictuctiiln,   : 
plMe  GUllan  of  cboten. 


Comma.  Bacillus  (yibrio)  of   Cholera.  AsUtica   (Ki 
tliick   11x1,   lient  into  comma  Ei-rtii,  with 

■od;   or  without  tlagi'lia,    ami    tlicti   not   motile, 
nay  form  a  spinil   figure.      It  is  fmmd  in  tlie  intes- 


:iaoa.  (From  autn  ami 

<«a.     (DCHHAH^ 

i^h).      This        a  ^1 

one,  eeldom  two,  ^^| 

I   not   motile.      A  ^^| 

'riund  in  tlie  intes-  ^^| 
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tinal  contents  and  tissues  during  Asiatic  cholera.  Its  action  is  by 
toxins.  It  is  seldom  found  in  any  niunber  in  the  organs,  but  the 
rice-water  discharges  of  the  disease  are  almost  pure  cultures  of  the 
spirilla.  During  epidemics  the  spirillimi  may  be  recovered  from  the 
water  of  springs,  rivers,  etc.,  which  have  been  polluted  with  cholera 
discharges,  and  also  from  the  intestinal  contents  of  the  healtliy. 

There  are  many  vibrios  which  resemble  that  of  cholera.  Cultures 
of  the  spirilla  give  the  clwlera-red  reaction  on  the  addition  of  sulphuric 
acid  and  heat,  which  depends  upon  the  fact  that  the  germ  makes  indol 
in  the  medimn  as  it  grows,  and  this  in  the  presence  of  nitrites  gives  a 
red  nitroso-indol  reaction  with  sulphuric  acid.  This  is  not  limited  to 
cholera  bacteria  alone.     (For  the  agglutination,  see  p.  21G.) 

Connected  with  the  bacteria  there  are  certain  more  highly  organized 
forms,  which  present,  like  tliem,  coccus,  bacillus,  and  spirillum  forms, 
and  hence  are  called  pleomorphoiiSy  in  contrast  to  tlie  other  and  mano- 
inorphous  kinds.  These  make  tlie  botanical  families  of  cladotlirivy 
leptothrix,  and  HpirtUiiui,  They  are  distinguished  from  tlie  true 
bacteria,  apart  from  their  many  forms,  by  their  distinct  terminal 
growth  and  more  common  branching.  Many  of  the  kinds  that 
belong  here  are  still  unsettled.  The  leptothrix  buccalis,  which  causes 
caries  of  the  teeth,  may  be  mentioned. 

2.    Hyphomycetes. 

Thread  or  mould  fimgi  (Iii/phomyceteJi)  form  a  non-chloropliyllated 
mycelium  (thallus)  of  frequently  branching  threads,  of  about  f\  to  5  u 
in  diameter,  and  with  many  cross  septa.  Among 
these  are  included  manv  which  have  no  true 
spore  carriers,  but  make  spores,  or  conidia,  by 
simple  constriction  from  the  ends  of  the  hj'pha? ; 
those  which  have  spore  carriers,  witli  tlie  same 
method  of  sponilation  ;  and  also  those  which  form 
true  sporangia,  within  which  the  spores  an^ 
formed.  The  l)otanic{il  position  of  many  of  these 
is  unsettled,  but  some  belong  to  the  higher  fungi. 

^  Among  the  simple  forms  without  spore  mr-       Trichopbyton  tomniram. 
riers  are  the  following,  which  produce  various     Diagrammatic.  (After leh- 

,    .        1        .  MANN.) 

skm  lesions : 

^1.  Achorion  Schonleinii,  the  cause  of  favus,  ])rc.sent  in  numl)ers  in 
the  yellow  crusts  as  rather  broad  threads,  often  with  septii,  tiii)ering 
toward  the  ends.     Spores  modenitcly  numerous,  in  chains. 
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2.  Trichophyton  Tonsurans.  Like  tlie  former,  and  octtiirs  in  eevemi 
shape*,  not  sliiiqily  dotiucd  fnini  hu'Ii-  otlior.  The  fungus  of  herpes 
tousturuuR  btluugB  litrt-,  aud  others  occur  with  similar  skin  lesions. 

■t.  HicroBpoTon  FurAir.  Causes  pityriasis  versicolot:  Mauy  myoelial 
tlireads  anil  aporos,  tlie  latter  in  clusters. 

Among  the  true  motdd  fungi  with  spore  (arriers  are : 

1.  MucoT.  On  the  end  of  the  spore-carrying  hypha  the  sporangia 
fonn  from  a  mother  cell,  in  which,  by  continuous  division,  numerous 
sporcH  develop,  enclosed  by  the  membrane  of  the  cell.  When  the  cell 
is  destroyed  the  si»res  are  Ket  free.     (Fig-  131. ) 

2.  AspergUlns.  At  the  end  of  the  spore  t^arrier  there  is  a  nodular 
swelling,  and  on  tlie  external  surface  wtcrifinutta  f<irni,  from  which  the 
spores  separate  (eonidia).     (Fig.  130.) 


Fls.  IM.-Aaperg[llu«. 
lUBiveuttto.  (AfmrliK; 
Flo,  131.— Mucw  (iQloti 
Bolb  Dfturet  rrom  Li-lii 
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3.  Fenidllium.  The  spore  carrier  branches  at  the  end,  and  on  tlie 
single  divisions  (basidia)  the  spores  (couidia)  are  arranged  in  series, 
(Fig.  132.)  Among  the  simplest  in  organization  is  tlie  oidium  variety, 
in  which  the  spore  hyj>hiE  are  not  distinguished  from  the  ordinary 
hypha;,  and  the  conidia  separate  direetly.     (Fig.  134.) 

In  general,  tlie  fimgi  are  not  of  grait  iMithologieal  importance,  since 
moat  of  them  are  Baprophytes,  but  rti>nie  of  them  have  pathogenic 
power.  Intravenous  'injection  of  some  s|Rires  in  mbbite  will  ain«e  a 
general  and  fatal  infection.  In  man  certain  nspergilli  may  cause  local 
aCFcctions  of  the  j^kin,    etu-,    eonjunetiva,    :iiid    intestines,    and    in   the 
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lungs  there  Ls  known  a  pneumonomycomn  as^pergUUna,  The  inviision  of 
tliese  fungi  is  asually  but  an  accompaniment  of  pneumonia  in  very 
debilitated  subjects;    but  tliere  can  be  no  doubt  tliat  many  mould 


Flo.  182. 


Fk;.  133. 


Penidllium.    (Lehmann,  Ioc  dt.) 

fungi  not  only  attack  parts  wliich  are  necrotic,  but  may  independently 
produce  necrosis  and  suppuration,  and,  in  certjiin  conditions,  a  general 
fatal  disease. 

:^.     Saccharomycetes  (Teast  Fungi). 

These  are  one-celled  fungi,  which  increase  by  budding.  Tliis 
occurs  as  sliglit  projections  on  the  side,  whicli  gradually  attain  tlie 
size  of  the  original  cells,  and  then  may 
separate.  The  young  cells  may  remain 
attached  to  the  parent  cell,  and,  by 
their  later  brandling,  form  long  chains 
or  even  a  mveeliimi. 

Yeast  fungi  occur  in  the  stomach 
in  digestive  disorders.  One  patlio- 
genic  sjXKucs  is  called  saecharomyc^s 
ttlMcans,  the  organism  of  thrusli.  It 
consists  of  subdivided  thi*eads,  wliich 
present  round  or  oval  conidia  at  many 
places.  It  occurs  in  (children  and  the  debilitated,  in  the  mucous  sur- 
faces of  the  inoutli,  pharynx,  esophagus,  stomach,  small  intestine,  and 


a.  Saccharomyces.    6.  Cell  with  four 
spores.    (Lehmann,  Ioc.  cit.) 
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vagina,  and  in  the  nipples  of  suckling  women.      It  may  penetrate  the  ' 
e]>ithclium,  and  form  meta^tuse^  to  deejier  oi^iiJi  (brain,  kidney).     By 
many  authors  it  is  put  amou^  the  liyphnmyiictcs. 


B.    ANIMAL    PARASITES. 

As  among  the  vegetable  parasites,  the  animal  belong  ehiefly  t«  the 
lower  niembera  of  the  ehms,  although  mime  rather  highly  organized 
forms,  as  insects,  may  lie  reckooetl  among  them.  Apart  from  the 
protozoa,  which  are  one-celled  and  not  so  very  distant  fn^m  the  V€^;e- 
table  kingdom,  there  are  many  womis  which  lend  a  ]«knuutic  existence. 
Invasion  by  animal  parasites  is  called  infection,  oa  with  the  former 
species. 

The  uuinial  in  which  tlie  jmrasite  (wcurs  is  kuowu  an  its  koul.  For 
every  parasite  tlie  possible  hosts  arc  few :  many  are  found  only  in 
man  or  a  siugte  animal.  C'ertnin  form^  are  purtisitic  during  tlieir  entire 
lives  in  the  same  iudividual ;  others  have  different  host*  at  different 
st-iges  fif  their  development.  A  great  many  parasites  present  what  is 
temieil  tiila-iKitiiin  of  ifenerafionn ;  that  is.  regular  and  typical  alterna- 
tion of  fully  dovelojjcd  .-sexual  genenitioiis  and  one  or  several  non- 
sexual.    Tiii'se  generations  may  lie  jia.s«'d  in  one  or  more  hosta.      The 
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assexual  forms  develop  from  eggs  or  embryos  only  when  taken  up  by 
certain  definite  animals ;  but  in  these  they  do  not  become  sexually 
mature,  but  remain  until  they  die  or  enter  another  host,  and  in  the 
latter  they  become  sexual.  Thus  the  non-sexual  forms  of  many  tape- 
worms develop  in  the  human  or  animal  intestine  to  actual  tapeworms, 
and  tlie  young  echinococcus  in  the  dog's  intestine  to  the  tenia  echino- 
iX)ccus.  This  arrangement  is  called  an  alternation  of  hosts.  The 
s|)ecies  in  which  the  yoimg  form  develops  is  called  the  intermediate 
host ;  that  in  which  sexual  maturity  is  reached  is  called  simply  the 
hod. 

Many  other  forms  are  parasitic  only  for  one  stage  of  their  develop- 
ment, and  live  independently  for  tlie  others ;  tliis  is  called  periodic 
parasitism.  This  variety  and  the  lifelong  forms  are  grouped  as 
dationary  parasites,  in  contrast  to  others,  as  many  insects,  which  fre- 
quent the  host  only  for  a  time,  and  hence  are  called  temporary  para- 
sites. Further,  the  epizoa  are  distinguished  from  die  entozoa — the 
former  living  upon  the  host,  and  the  latter  within  it.  Many  para- 
sites move  about  within  the  host  by  the  lymph  or  blood  stream 
l)assively  or  in  an  active  manner.  Diseases  caused  by  the  entnmce  of 
{mrasites  into  tlie  tissues  are  called  invasion  diseases. 

Infection  with  parasites  may  occur  in  many  different  ways.  Those 
thiit  cliange  their  hosts  often  are  taken  into  the  digestive  tract  of  the 
definite  hast  with  the  organs  of  the  intermediate  host,  the  latter  serving 
the  former  as  food.  The  results  are  at  times  local,  at  times  general 
disturbances.  The  animal  parasites  are  chiefly  mechanical  in  tlieir 
:iction.  In  the  organs  attacke<l  there  may  be  a  reaction  which  leads 
to  the  encapsulation  of  the  parasite  or  atrophy  and  mechanical  dis- 
orders of  various  kinds.  In  many  organs  there  may  be  a  special 
lesion,  as  icterus,  when  the  echinococcus  invades  the  liver,  hydro- 
cephalus with  a  cysticercus  in  the  brain,  lieniaturia  with  filaria  in 
the  blood,  etc.  General  symptoms  are  either  nervous,  as  with  tajHj- 
worms,  or  febrile,  as  with  trichinae. 

I.    PROTOZOA. 

From  this  class— one-celled  organisms  on  the  border  Ix^tween  vege- 
table and  animal  forms — ^but  few  are  ]mr.isitio  in  man ;  but  the 
numbers  increase  as  diseases  formerly  Jiscrilxxl  to  bacteria  prove  to  be 
due  to  protozoa  (malaria),  and  hence  their  iinpoitunee  may  yet  have 
more  considemtiou. 
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(iiviJwl  iiilii  four  cIjl: 


i-codinea,  flttgellata,  Mpor- 


Pnjtii/Am  art 
ozoa,  aud  iitfuji 

I.  Baxcodinea.  To  theiie  bctuug  the  rliiziipoda — nuked,  coDtractile 
particles  of  pniloplaflm,  at  times  witji  a  silicioua  or  calcareous  envcloijc, 
witli  the  jKtwer  of  extecdiug  protoplasraie  pseudopoda.  Among  tlicse 
are  tlie  amebas — naked  sarcodinea  with  lobulated  pseudopjds. 

The  ameba  cult  vulgarui  (anteba  mUin)  occurs  in  the  normal  and  the 
diseased  intestine.  Similar  forms  are  founil  in  tropical  dvsenterj-  in 
tlie  wall  and  contents  of  the  inte.'^ine  and  the  frequently  complicnting 
liver  abscesses.  Ameba  tli/goiferue  (Fig.  135)  is  believed  by  some  to 
be  the  cause  of  amebic  dy.^ientery. 


FIQ.  lt&.— I.  Amcb*  rn>m  dyKDterIc  Mool,  witb  VMiioles  i 
froumtrau' inriulon.    S.  Theume  encfsted.    x  (iOu. 
no,  IK.^TricbonioaH  TigltuUli.    X  IW.    (ARvr  KONtiTiit, 


■AoaeA  red  cclli.     2.   J 


II.  Flagellata  {nKinligopkora).  Non-amelxiid  orgimisiiis,  which 
move  by  means  of  one  or  more  flagella.  The  body  eoutuinrt  cuu- 
tractile  vacuoles,  and  often  shows  ii  eiitiek'  and  nii  undulating  mem- 
brane. 

TfichomuMM  {crrcwiumii").  I'ciir-shapeil  Ixxly,  with  four  flngella 
on  one  end. 

Tnchomonon  Voffinnlin.  From  \2  to  31);*  long,  10  to  l'>/*  brt«d. 
In  vaginal  mucus. 

Tilehomoiias  IntedinalU.  Sniidk-r  thiin  (he  former:  4  tij  \^  jjt 
long,  'A  Xo  A  jt  broad.      Occurs  in  the  gut. 

in.  Sporozoa  (i/rc;/ar!iiidtF),  Pmtowia  witlmut  motion,  living  in 
tlie  bcMlics  of  othiT  animals.  The  bcxiy  is  long,  with  a  cuticle.  They 
become  encytcd  in  a  capsnle;  tlieu  the  individual  break.-'  up  into 
numerous  jmrticW,  each  containing  a  nucleus,  of  which  eaicli  forms  a 
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i-aitsiile.     Tliesc  are  called  spor&i  or  paewiotuieU'dia,  aud  from  them 
the  new  sporozoa  are  formed. 

Hero  belong  tlie  coccidium  omforme,  which  is  common  in  the  liver 
of  the  rabbit ;  also  Miescber's  sacs,  found  in  tlie  striated  muacle  of 
mammals,  especially  pigs.  (Fig.  IW.)  These  appear  as  whitish 
deposits  in  the  muscle,  lying  with  their  long  axes  parallel  with  the 
fibres,  and  may  be  visible  in  tiie  gross.  They  occur  in  the  pig,  sheep, 
horse,  cattle,  and  house  animals,  and  as  a.  rule  cause  but  little  dis- 
turbance. They  have  a  thin  capsule,  and  contain  small,  sickle-shaped 
bodies,  like  those  of  the  gregarinidse. 


CocddJam  OTirorme  from  tba  Uver  of  the  rabbit.  1.  Coccidium  In  no  epHhellal  cell  rrom  a  bile 
puage.  2.  BDopaaled  coccldlam.  the  protoplaam  coDlncUng  to  a  bell.  S  end  4  erlae  rrom  foar 
ToeudoDeTlcellL    In  *  the  C-stieped  epnrea  era  leeTi.    (After  LidcKart.) 


free  end  begli 


rom  the  gut  of  the  mouse,  n.  Naked  coreldlum  In  an  epithelial  oell  Sfom  tSo  got. 
I  encapeuled.  the  contenU  dividing  Into  ilckle-Bheped  bodlCf,  wblcb  el  g  become 
eoKbold  movements.  Mt.    (After  Liuckabt.i 


(.'oecidia  are  found  also  in  molfuncum  contagiosmn,  wliioh  tliey 
probably  cause ;  aud  also  us  accidcntul  parasites  in  many  tumors. 

Among  the  sjwrozoa  are  the  hetnoxporidin — iimcboid,  motile  jMira- 
sitcs  living  in  tlie  blocxl.  The  most  importjuit  of  these  is  the  plasmo- 
diiim  of  malarifi,  of  which  several  species  are  known. 

The  infection  in  man  follows  Uie  bite  of  a  mosquito  bflimtriug  to  the 
iino]>heIe3  variety,  Tlic  parasites  enter  the  bloml  iiml  then  pass  into 
the  red  celU,  wh(;re  they  .show  ameboid  movements  and  grow  into 
various  forms.  Tlicy  destroy  the  substjince  of  tlie  n'<l  cell,  and  in  its 
middle  portion  ]>iiriiicnt  collects.  When  the  parasite  has  gro\vn  to 
occupy  nearly  the  entire  red  cell  it  divides   inf<)  a    riKsette-Ukfl  group 
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of  regular    portions — the    merozoites.      These  hrcomp  free,   and  i 
entire   plastiUKliii   enter  new  red  eells.      The  fever  coincides  wnth  t 
■  entrance  into  new  cells. 


Verr  Foung  fonn,  2.  Inleclicm  of  ini«  cell  with  KTen 
v-Buiemr.)  3.  Triple  iDfEcUDn  :  two  puMla  Joiued  b^ 
io;  pL'cullnr  ritiggitlili  Lwo  chrorutln  K'Klai  at  oppoalie 
ilDereat  lo  cell.  6,  7.  Signel-rliiK  fonui;  aabdiiiilaii  oT 
enbdlvlded  ctinHDBtln  lud  few  ]iigmeni  grmlu.    10-1^. 


rjrcin  of  cMIVD-iatumiuI  ]»m!te.  1 
rouiig  i«mii<le>.  (Umwii  from  a  marr 
ttnglechnjmBlln  m»M.  4.  Double  lii feci 
poles,  b.  Louble  infeclion  ;  nilHll  ring 
chromattu.    h,  9.  Later  ring  fonug.  will 

PuU-growD  fonns  wltb  Soelf  aubdlvldetl  cbromaliD  and  gradual 
8l»giaof  preaegmeDUng  fcmu,  with  eoncenlrateii  ttiwDlilc  pigineaL  : 
tepoimla  precegmcDtlug  bodlH.  16.  QIlVMiutiiiaUBl  roaelle.  17,  IS,  Yi 
ID.  -'I>itlaailiig"  creacenl.  30-22,  Varlou*  tbriDiDf  cnncenu.  23.  Two  bowi  about  alngle ( 
31.  Full)'  developed  crescem^  two  maaao  ofchromalln :  arbioroaLlc  lubAlanoe^  double 
ofiiigment.    £i.  DiagnniiDBtlc  Bagel  lallng  budf.    'X.  Eitracellular  Mi^rile  budjr. 


with 


AccordinjT  to  the  si>ecie8,  the  developmental  stage  lasts  n  van-iiig 

length  of  time — forty-eight  hoiirs  irith  tJie  tertian,  sevenhr-twn  hours 

witli  the  quartan.      The  |ieriii<'iiiiis  iiiitiuniml  form,  or  qiiotidiiin,  is 

kn  tertjan  purnsitc  in  wliicli  u  slighter  attack  <if  fever  on  tlie  .'iccond  duv 
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gives  the  appeamucc  of  a  quotidian.     This  in  due  to  a  peculiar  fomi, 
whicli  resembles  that  of  tropical  malaria. 

Certain  of  the  merozoites  form  crescentic  parasites  in  the  human 
blood — the  so-called  crescents  of  Laveran — which  enter  tlie  intestine 
of  the  mosquito.  There  they  differentiate  to  a  female  macrogamete  or 
a  male  microgamete,  the  latter  possessing  flagella.  A  flagellum  is  not 
an  oigan  of  locomotion  in  this  case,  but  breaks  off  and  functionates  as 
a  spermatozoon,  entering  the  body  of  the  macrogamete.  This  breaks 
up  into  numeroits  small,  worm-like  bodies,  which  penetrate  the  gut 


fi&lanttdiiun  cvlt.  a.  Kucleiu.  b.  Vkcaoles.  c. 
Perlilom,  d.  Food  panicles.    X  WO.  (Alter  Leh- 
Iflnchei'i  me.   y  m.    (After  LmocKABT.)  hinn,  loo.  dt.) 

wall  and  enter  the  salivary  glands  of  the  mosquito,  and  from  there 
again  pass  into  human  bliMxl  during  tlie  bite  of  the  insect. 

IV,  Infiuoria.  These  are  parasites  with  ]>emiancnt  form,  witli  a 
homi^neouB,  transparent  cuticle  and  cilia  or  flagella.  The  mouth 
and  the  anus  are  present  as  depressions  in  tlie  surface,  and  there  are 
one  primary  and  one  or  more  secondary  nuclei. 

Here  belongs  the  hahintiiVmm  coll — an  occasional  inhabitant  of  the 
human  colon,  without  known  pathogenic  action,     (l^^ig-  140.) 

II.    VXBBIES  (WORMS). 

The  worms  have  a  laterally  symmetriad,  flattcneil,  or  niunded  body, 
without  skeleton  or  limbs.  They  consist  of  a  soft  parenchyma 
enclosed  in  a  chitinons  envelope,  possess  paired  excretory  tubes,  and 
some  also  a  gut.  Many  have  clasping  organs  rm  the  head.  Tiie 
parasitic  forms  holoiig  to  the  flat  wonns,  or  platylielminths,  and  to 
the  round  worms,  or  nemathelminths. 
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1.   Platyhelminths  (Flat  Worms). 

Bixly   fliit,    loiiR,    ofu^ii    st^muntwl ;    gut    preeeiit    iii   maar,   i 
eud   blindiy,    or  l)e  absent  (tiestodes) ;    central  nervous  system 
double  bniiii  iioduic,  from  which  nerves  proceed ;  excretory  apporata 
on    two   iitaiu   brmiches,   M'hich   end    behind   iii   common,  into  tliess'l 
nimieroiM  »miill  canals   open;  bltxKl  and  respiratory  system  iisualljrl 
absent.      Most  forms  are  hermaphrodite,   with   a  complicated  tiexuall 
apparatufl, 

A.  Cestodes.  Th&-*e  are  flat  and  long,  usually  segmented,  without  I 
mouth  or  intestine,  the  head  furnished  witii  two  to  four  sucking  disks.  \ 
The  Iiead,  or  scolex,  ia  slightly  swollen  oimparetl  with  the  parts  juiit  ] 
behind  it,  and  often  presents  a  ntstellum  and  a  double  row  of  bixilu. 
Behind  the  head  is  tlie  neck,  in  which  segmentation  is  not  clearly  i 
sho\vn,  and  then  follow  the  segment-*,  or  proglottides,  wliicli  increase  j 
in  size  toivard  tlie  hind  end.  These  break  off,  and  may  live  for  u  ^ 
time  apart  from  the  worm.  I'^h  segment  has  its  own  male  and  j 
female  organs,  who.^  duct«  o{)en  in  common  cither  on  the  side  or  the  I 
surface;  the  uterus  is  specially  prominent.  Only  the  old  segments 
are  sexually  mature. 

The  anterior  [Mjrt,  which  reproduces  the  segments  after  they  have 
broken  off,  is  found  as  a  scolex  in  the  youug  worm,  wliicli  inlmbits 
and  becomes  sexually  mature  ui  another  species,  there  being  an  alter- 
nation of  hosts.  The  sexually  complete  worm  produces  cggfs  from 
which  larviB  develop  in  tlic  body  of  the  intermediate  bout.  These  are 
asexual,  and  become  tapeworms  in  the  defiuitive  IkihI.  Tlie  various 
stages  are  an  follows : 

Within  tlie  egg  an  embryo  forms,  provided  witli  six  books ;  and 
when  the  proglottides  leave  the  intestine  of  the  host  and  fall  apart  iu 
water,  or  on  plant-*  or  manure,  tlic  eggs  become  free,  and  they  develop 
to  another  worm  only  when  they  enter  the  alimentary  tract  of  the 
intermediate  host  with  its  fotwl  or  drink.  Here  the  o^  membrane 
is  digested  off,  imd  the  free  embrvo,  unless  passetl  out  of  tlie  bodv, 
liores  into  tlie  intestinal  vn\\\,  and  rea*^hing  tlie  blood  is  carried 
to  various  oi^ms,  where  it  becomes  a  Lir\'a,  Among  certain 
cestodes  tlie  embryoa  now  make  the  cysticercus  forms,  losing  their 
ring  of  booklets,  and  developing  as  large  vesicles  filled  with  fluid. 
{Kig.  144. )  From  the  wall  of  such  a  cyst  n  hollow  projection  reacbea  I 
inward,  and  in  its  cavity  develops  a  rostclhim,  with  iiot)ks  and  the  ] 
sucking  disks.     A  tapeworm's  bead  is  thus  fcirmed — a  scoh-,\ — but  | 
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it  is  retracted  and  inverted  within  tlie  cyst,  like  the  reversed  finger 
of  a  glove,  and  remains  in  tJiis  condition  until  received  by  an  inter- 
mediate host.  When  the  cyst  has  been  dissected  out  a  gentle  pressure 
may  make  the  head  project,  and  the  bladder  part  then  appears  as  a 
relatively  large  appendix  of  the  scolex,  which  in  its  natural  form 
presents  the  rostellum,  hooks,  and  suckers  on  its  outer  surface. 
Usually  but  one  scolex  forms  from  each  cyst^  but  in  some  forms 
(cenurus)  many  develop.  In  the  echiuococcus  there  are  formed  from 
the  first  cyst  a  number  of  daughter  vesicles,  and  from  these,  again, 
granddaughter  forms ;  and  scoUces  may  develop  in  all  or  most  of  these. 
Other  varieties  make  no  cysts,  but  small,  solid  bodies,  which  are 
called  plerooercoid,  in  which  the  head  is  not  distinguished  from  the 
solid  tail,  though  originally  inverted. 


7la.  Ill.—Hml  of  MnU  aollum.     (After  HtLLSB,     Zitaatea:   Hdb.  d.  gpec.  Path.,  Biiad  tU. 
18M.) 
Fia.  142.— HooUeU  of  tenia  aoUom.    (After  Hrllb*.  Ioc.  gIL) 
Fio.  lU.—S^menl  of  tenia.    <Afl«r  UiLLEB,  loc.dt.) 

The  encapsuled,  plerocercoid  form  of  bothriocephaliis  may  grow  in 
length  and  resemble  a  small,  mature  tapeworm,  but  it  never  grows  in 
an  intermediate  host  to  a  mature  sexual  tapeworm.  WTien  these 
larval  forms  enter  the  alimentary  chuuI  of  suitable  animuk  the  sculex 
protrudes,  the  bladder  portion  w  digested  off,  the  young  scolex 
adheres  to  tlie  intestinal  wall  by  its  suckers,  and  bcjfinn  to  form  the 
prc^lottidcii. 

Human  taiwworm.s  belong  to  the  tcniadic  and  tlie  bntlirioeephididfe. 

(o)  Tenite.  Head  roundish,  with  four  smrkors ;  sex-opening  lateral; 
young  form  bladih-r-like. 

Tenia  Solium.  From  2  to  3  metres  long;  head  1  mm.  in  diameter; 
has  roetellum,  \vit!i  twenty-six  hooks,  in  two  circular  rows,  (Figs. 
141,  142.) 
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Mutiire  proglottides  i 
there  may  be  800  to  900. 


8  to  10  mm.  by  6  to  7  mm. ;  in  Dumber 

The  uterus  hiti  seven   to   ten   brandies, 

whicli  divide  periplierally.     Segment» 

are  juuised  only  with  the  feces  of  the 

The  eggs  (Fig.  140)  are  oval,  witli 

jK.Tiphera]   radial  markings,  and  ixin- 

tiiiii,    when    ripe,    a    round  embrro. 

They  are  about  0.03  nmi.  in  diameter. 

tbrnogb  '^^     cyiiicercug     ceiluloea:     makes 

Lpeworm     usually  sinijlt;  vesicles,  of  the  size  of 

Lehrb.       ,         .    "         ,  .        ,  , 

lentils  or  beans,  ui  tlic  miisele  t 
(After      jjj    these    the     young    stwlices    foi 
(Fig.  144.) 

Mature  tenia  «o/ium  is  found  only  in  the  small  intestine  of  man ;  the 
further  development  of  the  cffgs  "ceurrt  in  another  host,  espei-ially  in 
the  pig,  which  obtains  dicm  fn>m  human  cxi-remcnt.  In  its  stomaeh 
the  shell   is  dissolved,  and  tht:  fnie  embr\'o  litres  with  its  huoki'  into 


ft  CTillccnnu  bladder  In  wbich  a 

a.  Zool..  Wlebaden,  ISM.I 
FTq.  HS.— Egg  of  teoU  wliui 

SllFIBT-llI(ll.[.Kn.; 


h 


Jfnn  trpiliefmut. 


the  gut  Willi,  and  wnnderw  or  is  rarriol  [■ 
orgims,  where  it  fnmw  u  cystiit-reus.  Tlic 
three  mon»  'hu  intermediato  host  it  ii 


i-Lt|uinil    i-   iw.   t 
■xi-st,  «,-itlioiit  fiirthe 
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development,  for  three  to  six  mouths.      If  it  finally  dies  the  bladder 
shrivels  or  calcifies. 

The  cystic  form  may  be  fomid  in  great  numbers  in  the  flesh  of  tlie 
pig,  especially  at  the  root  of  the  tongue,  but  at  other  places  also. 

Man  is  infected  by  the  use  of  raw,  smoked,  or  imperfectly  cooked 
flesh  of  swine.  The  worm  is  freed  in  the  stomach,  and  in  the  small 
intestine  makes  completely  mature  segments  in  ten  to  twelve  weeks ; 
it  may  persist  for  ten  to  fifteen  years.  The  worm  is  most  frequently 
found  in  those  who  often  eat  or  handle  raw  pork,  as  butchers  and 
cooks.  In  different  countries  the  occurrence  of  cysticercoid  forms 
varies ;  in  Germany  1  pig  in  every  324  is  thus  diseased. 

Beside  the  tenia,  its  larval  cyaticercus  is  found  in  man  in  various 
organs,  as  the  brain,  eye,  muscles,  heart,  subcutaneous  connective 
tissue,  lung,  liver,  etc.  In  the  brain  they  may  lie  free  in  the  ventri- 
cles ;  elsewhere  they  are  usually  capsuled,  and  from  the  size  of  a  hazel- 
nut upward,  solitary  or  in  great  numbers.  Often  they  form  clusters 
of  grape-like  arrangement  {cysticercus  racemostm).  Since  the  eggs 
lose  their  covering  only  in  the  stomach,  not  in  the  intestine,  it  is 
necessary  that  they  be  swallowed,  as  with  vegetable  salads  or  from 
unclean  hands ;  or  in  vomiting  the  eggs  may  reach  the  stomach  from 
below,  and  there  be  set  free  (self-infection).  In  all  cases  the  embryos 
pierce  the  intestine  and  reach  the  viscera,  where  they  become  cysticerci. 

Tenia  Saginata  (mediocanellata).  Head  larger  tlian  tliat  of  tenia 
solium — 1.5  to  2  mm.,  with  four  large  suckers;  rostellum  rudi- 
mentary, no  hooks.  The  whole  worm  is  larger  and  stronger  than 
tenia  solium — 7  to  8  m.  long;  segments,  when  ripe  (Fig.  148), 
measure  18  mm.  by  7  to  9  mm.  ;  the  number  may  be  1200  to  1600. 
The  uterus  has  twenty  to  tliirty  dichotomously  dividing  bmnches, 
which  are  finer  than  in  tenia  soliiun.  The  segments  crawl  out  of  the 
anus  spontaneously,  apart  from  defecation,  often  in  chains,  and  con- 
tinue in  active  motion.  The  eggs  are  very  similar  to  those  of  tenia 
solium. 

The  cysticercus  form  occurs  in  numbers  in  the  pig,  and  also  in  the 
muscles  and  viscera  of  cattle,  but  smaller  than  the  cysticercus  of  tenia 
solium. 

The  complete  worm  occurs  only  in  man,  and  is  more  common  than 
tenia  solium ;  the  eggs  may  appear  in  the  feces.  The  development  of 
the  larva  proceeds  in  the  muscles  and  organs  of  the  cattle  which 
have  eaten  grass,  etc. ,  soiled  with  human  excrement  or  drunk  infected 
water. 

16 


242  GESERAL  PATHOLOGY. 

Human  infection  results  from  the  use  of  infected  beef  wliich  b  eaten 
raw  or  half  cooked,  and  is  common  where  this  practice  prevails. 
Further  development  is  like  that  of  tenia  eolium. 


Fio.  14S.— Tenlft  ugtTwIa,  head  Btionglr  pigmeated.    (Altor  Hkllir,  lo 

Fia.  !«),— Segment  ftam  lenia  sagliiaUi.    (After  SEirKM'-MCILLEH.) 
Pia.  UO.— Dlignm  o[  the  boat!  of  teaia  ugliuta.    (After  Bollinoib.) 

Tenia  Echinococeue.  Smaller,  3  to  6  mm.  long.  A  parasite  of 
the  dog.  Head  with  rostellum  and  double  row  of  hooks,  fourteen  to 
twenty-five  in  number;  made  up  of  three  or  four  segments,  of  wliicli 
the  last  usually  exceeds  in  length  the  rest  of  the  worm. 


Fw, 


1  Brood  capauleotecblDOOOCCUS  ffllh  Upcworm  heads,    b.  Scal( 


reCracled.  (Aricr  Hellu.) 


The  young  echinococcus  niiikes  cysts  of  various  sizes,  from  a  few 
millimetres  iit  diameter  In  tlic  she  of  ii  child's  head.  Its  wall  is  a 
ehitinoiis  cuticula,  ^  to  1  mm.  thick,  on  the  inner  surface  of  which  then' 
is  a  dclirjitc  layer  of  parenchymatous  tissue.  It  is  filled  with  clear  fluid 
ill  wjiich  there  is  no  albumin,  but  succinic  acid  may  be  found  in  it. 
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Tlie  bladder  may  remain  aterile  or  proliferate.  In  the  latter  case 
scolioes  develop  directly  from  the  parenchyma  layer,  or  a  brood  capsule 
forms  (Fig.  151),  in  which  the  heads  then  grow.  The  single  scolex 
is  about  3  mm.  long,  with  four  suckers,  a  rostellum  and  two  rows  of 
hooks,  and  fine  granules  of  lime  salts  are  scattered  through  it.  A 
brood  capsule  may  contain  as  many  as  twenty-five  scolices.  From 
the  cyst  wall  secondary  bladders  with  a  chitinous  wall  may  form ; 
these  may  become  loose,  and  within  them  others  develop,  and  from 
all  these  scolices  may  be  produced.  By  rupture  of  the  capsule  they 
may  become  free.  Contrasted  with  this  endogenous  proliferation  tliere 
is  an  ectogenous,  in  which  the  daughter  cysts  protrude ;  and  if  they 
remain  connected  with  the  primary  cyst,  grape-like  clusters  of  them 
may  be  found  all  through  an  organ.  The  latter  form  is  called  echino- 
ooccus  racemosus,  multilocularis,  or  alveolaris. 

Fio.  152. 
Dog  (tenia  Mlium). 


XCaiiU' 


v^  {eehinoooceutS. 

-• 

DiA^ram  of  the  hosts  of  echinococcas.    (After  Boluhoer.) 

Tenia  echinococcas  is  usually  found  in  great  numbers  in  the  intes- 
tine of  dogs,  which  are  inoculated  by  swallowing  infected  meat.  In 
various  ways  the  ^gs  reach  the  alimentary  tract  of  man  or  house  pets. 
Direct  contact  with  the  dog's  snout,  which  often  touches  his  anus  and 
brings  away  the  ^gs,  or  with  the  hair,  on  which  ^gs  may  hang, 
explains  many  human  infections.  The  ^gs  develop  and  the  embryo 
wanders  into  the  organs  and  forms  cysts — most  conmionly  in  the  liver, 
lung,  pleura,  kidney,  muscle,  brain,  spleen,  bone,  eye,  and  sub- 
cutaneous tissue.  Its  growth  is  slow.  After  nineteen  weeks  the  cyst 
may  be  as  large  as  a  walnut,  and  after  five  months  the  brood  capsules 
are  formed.  The  effect  in  the  tissue  is  usuallv  that  of  mechanical 
pressure  and  atrophy.  With  larger  size  they  make  extensive  tumors. 
The  echinoooccus  niav  die  and  be  absorbed,  or  the  shrunken  bladder 
L*  filled  with  lime  salts  and  detritus.  After  puncture  and  other 
wounds  the  cysts  may  suppurate.      Perforation  into  various  cavities 
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perfunUKV  is  tfarcx^  the  ^bm ;  at  other  ti 


ini^port  of  portioBs.     Tb«  noet  tarn 


Endtoliam  mav   infect   dMiaC  i 


Tlwda 


depcBtb 


r  dw   chitinMt^ 


aeofien  or  single  books;  ife  hner  are  0.03  tn  a<M  mn.  bj^. 

The  disbBtulioB  ol  cduBoeoeeaB  varie*  id  diffaut  nfrious,  and 
iA  the  niHiber  of  do^     It  is  cnsuoaatr  wilfc 

faaAwsB  Eur  do^ 

(&>  liftriiriilihi  (UAriarffimlmt  t^m}. 
H«^  lal,  wiA  two  sEt-Jike  sadECB,  w 
hooks;  "' ' '— *  oseDiiiff  on  the  flat  of  the 
»giiHfiL  Tk  laigest  tapewwm  iq  bm — 
-1  to  9  BL  lo^;  Kgmaitft  naaber  3-100  to 
'i-yOO.  The  matare  pni^ottides  aMaeaw  10 
b>  12  nm.  broad  br  :t  to  -i  aim.  \amf.  la 
»p«T»ring  aevoal  break  off  topcthcr.  The 
DienH  foc^  a  KKette,  like  a  wiacfag;  tabe^ 
.  a  the  middle  of  the  tepnoit.  Thr  tf^CG  aic 
oral,  snnomded  with  a  awmhtaag,  wUeh 
art  one  pole  Bakes  a  cover.     tFlfC.  l->x)    la 

•mtrr  and   air  the  tfgi  bcnaaw  dufc  bmwn  and  thr  attra^  bhm* 

cfcarlr  seen.     The  twbrro  is  ctEMed. 

He  ynsap  Smrm  is  a  phsoceRoid,  Bade  npoCa  naiex  and  a  aoGd 

tnt-pieec^  aot  ahaffr  djitaifcajifa^  bom  the  head.     It  obcbb  b  the 
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The  embryos  develop  after  the  eggs  have  reached  water,  becoming 
free  from  loosening  of  the  cover,  and  the  yonng  moving  by  their  cilia. 
The  latter  are  lost  after  a  time.  Since  the  muscles  and  intestines  of 
fiah  contain  only  complete  plerocercoids,  never  undeveloped  ones,  and 
since  these  bore  through  the  gut  of  the  fish,  it  is  probable  that  they 
develop  first  in  some  small  water  animal  which  fishes  eat,  and  thus 
have  two  intermediate  hosts.  Human  infection  follows  use  of  the 
fish  as  food. 

In  many  countries  bothriocephalus  latus  is  endemic,  as  in  Western 
Switzerhuid,  Sweden,  parts  of  Russia,  Pohmd,  and  North  Germany. 

B.  Trematodes  {sucking  wonw).     These  are  flat,  leaf-shaped,  non- 
segmented,   with  a  mouth  orifice  and  a  double   intestine  which  ends 
blindly.     Suckers  are  found  on  the  front  end  and  the  ventral  sur&ce. 
At  the  bottom  of  the  former  lies 
the  mouth  opening.      Most  of  these  ^"^-  '"■ 

worms  are  hermaphrodite.  Devel- 
opment occurs  with  many  alterna- 
tions of  generation  and  intermediate 
hosts.  The  eggs  develop  outride 
the  body,  most  often  in  water,  as 
ciliated  lar\'(e.  These  enter  snails, 
fn^,  and  mollusks,  and  form  sporo- 
cysta  or  germ  sacs,  which  multiply 
either  by  division  or  budding.  Tlie 
sporocyst  develops  redice  asexually, 
which  then  become  very  motile  cer- 
cariee,  provided  witli  a  tail,  suckers, 
and  a  gut.  These  leave  the  host, 
swim  in  the  water,  and  bore  their 
vay  into  another  water  organism,  in  which  they  become  encupsulcd. 
With  the  flesh  of  this  second  host  they  enter  the  definitive  host,  and 
after  tiie  capsule  has  been  digested  off  they  become  free  and  sexually 
mature. 

Human  trematod&<  belong  to  the  dktomidce,  which  have  two  suckers 
— one  at  the  anterior  end  and  one  on  the  vcntnil  surface. 

Dietomum  Hepniieiiiii.  From  28  to  32  mm.  long.  Suckers  close 
to  each  other,  and  between  is  the  genital  pore.  Anterior  part  of  the 
body  conical;  hind  jxirtion  leaf-shaped.  Found  in  the  intestine  and 
bile-ducts  of  many  domestic  animals,  a-s  slicoii;  at  times  in  man. 
I^lgs  oval,   with   a   lid,  0.13  mm.   long.     lufectiou  of  sheep  occurs 


A.  Diatom um  beiaUcum, 
^la.  a.  AnleiioT  sucker.  t>.  Oeoiul  pore. 
t.  Venlnl  BDCkei.  it.  Llmba  of  tbe  iotea. 
line.  (After  LehhanN.)  B.  EgK  at  digto- 
mum  bepttUoum.    (Aner  Eupibt-MOIxeb.) 
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probably  by  the  use  of  water  plants  in  which  the  cercaria  is  encap- 
suled. 

Diatomum  LanceolcUum.  From  8  to  10  mm.  long.  Lancet-shaped. 
Fairly  frequent  in  man. 

DiMomum  Hematobium.  Sexes  separate.  Body  long — male  with 
strong  sucker ;  along  the  posterior  edge  a  shallow  fold^  which  acts  as 
a  gynecophoric  canal  and  encloses  the  female ;  the  latter  is  long  and 
thin.  They  live  as  paired  parasites  in  the  portal  vein  and  the  veins 
of  the  intestine  and  bladder.  Found  on  the  northern  coast  of  Africa, 
especially  in  Egypt.  Produce  hematuria,  chlorosis,  hyperemia,  bleed- 
ing and  inflammation  in  intestine,  ureters,  and  bladder. 

2.   Nemathelminths  (Romid  Worms). 

The  round  worms  are  long,  cylindrical,  with  many  s^ments  in 
rings ;  and  to  these  may  be  attached  appendages,  as  hooks,  papilke, 
or  bristles.  They  have  a  nervous  system,  and  excretory  organs  in  the 
form  of  two  slender  canals.  They  are  without  bloodvessels  or  respira- 
tory organs.     The  sexes  are  commonly  separate. 

1.  AcatUhocephcdi.  Head  distinguished  from  the  body,  and  used 
for  clinging ;  no  mouth  or  intestine ;  echinorhynchua  hominis  the  only 
and  rare  example. 

2.  Nematodes  {thre/id  wor^ms).  Long,  usually  pointed  at  both  ends ; 
bristles  or  papilla-like  appendages,  especially  at  the  mouth  and  genital 
o|>ening;  anus  usually  ventral  and  posterior.  The  larger  forms 
annulated  and  marked  witli  four  longitudinal  lines.  Mouth  surrounded 
with  lips.  Alimentary  canal  divided  into  mouth  cavity,  bulbous 
pharynx,  esophagus,   stomach,  and  chyle  gut.      Many  round  worms 

lay  eggs;    others  are  viviparous.       They  vary 
Fig.  158.  from   microscopic  size  to  several  decimetres  in 

length. 

Ascarut  Lumbricoides.  Spool  or  round  worm. 
Mouth  has  three  papillje  as  lips.  Hind  end  of 
male  curved  ventrally,  with  two  posterior  spiculse. 

Egg  of  ascaris  lumbrlooides.    ^  .i,     n-r\  £         i        A/\f\  r>i   j.*  i 

(After seifkrt-molleb.)     Length,  2oO  mm.;  female,  400  mm.     Cuticle 

annulated.  Bodies  more  pointed  anteriorly 
than  posteriorly.  Female  sexual  pore  at  the  boundary  of  the  front 
third.  Uterus  double,  much  convoluted.  Eggs  0.05  to  0.06  mm. 
long,  with  a  thick  shell  and  an  outside  layer  of  albumin.  The  worm 
occurs  in   tlie  small  intestine  of  man,   and   can   pass  to  the  colon. 
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ftomach,   gall-ducts,  esophagus,  or  respiratory   passages.     Tlie  ^;g8 
leave  the  body  with  the  feces,  a  few  at  a  tiaie  or  by  hundreds. 

Oxyuria  Vermtculana  Male  4  mra.  long;  female,  10  mm.,  and  at 
hind  end  has  an  awl-shaped  prolongation ;  male  blunt  at  hind  end. 
Three  small  \\\i^  at  mouth.  Ef^^  oval,  O.Oit  mm,  long,  0.024  mm. 
broad,  and  iwntaiu  embryos  when  liiid.      Tlie  worm  lives  in  tlic  colon, 


(Aner  FlbIbcheh.  Spec.  Palh.  u.  Tl 
I'  Htgen,  stc,  WiHbaden.  1896.)  B.  E^  of  mjui 
t  mIeaUria.  (AflarSiirsKT-MOLLEH.)  C  Oxyurinre 
ll      luU,  enlargei).     a.    Haiure  unlmpregnalol  (emi 


Mite.    e.  Fero»lB  containing  egga.    (After  Flkischi 


Ij    and  is  very  common  with  children,  caus- 
L     iufi  catarrhal  .symptoms.     At  times  it  Is 

i     found  in  the  small  intestine.    May  invade 
the  vagina  and  litems. 
I  Stranffi/liii,       Six    papillip    at    mouth. 

Hind  end  [)f  female  round,  with  terminal 


EuetrojiffyluM  Glynn.  Mule,  40  cm. 
long;  female,  up  t^j  1  m.  \cv\  rare, 
t^ound  in  renal  jtelvis. 

DochiahiM  Duotlenalui  (tinchi/loslomum 
'tittodenale).  Male,  up  U>  10  mm.  long; 
^"lale,  12  to  18  mm.    Mouth  with  strong 

^tvy  teeth  on  the  edges  of  tlie  capsule — two  ventral  teeth,  one  dorsal. 
^e  worm  attikcks  the  intestinal  wall,  lives  in  the  duodenum  of  man,  i 
frequent  in  Ibdy,  Switzerland,  Brazil,  and  causes  Egyptian  chloroeis. 
*«a  intestine  of  the  W()rm  is  always  filled  with  blood.  Infection 
probiibly  by  drinking  water,  and  without  an  intermediary  host. 
^Hoocep hiii I w  Dixpav  {whip  wonn).  Front  end  much  elongated ; 
h^  end  of  nmlc  Hjjirally  wound.  Male,  40  U)  -'lO  mm.  long;  female, 
^0«lt  50  mm.    liiiig.     Anus  terminal;  apiouhuu  in  ssie,  but  protru- 
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sible.     OecurB  in  the  hiimnn  fieouni,  its  thread-like  front  end  hnnei 
in  the  mucoaa.     Pathological  effect  slight. 

Ti-irhiiia  Spiralix.  Male  to  1.5  mm.,  female  to  3  mm.  long.  Hindi 
end  hut  little  thicker;  in  the  male  provided  with  two  ventral  pegs.!" 
Sexual  opening  of  the  female  laidfl 
far  forward ;  viviparous.  NumherT 
of  young  in  the  female  may  reaclil 
loOO.  Just  bom  they  measure  O.Oli 
ram.,  and  do  not  leave  tlie  host,  batfl 
develop  further  within  It. 

Himian  infection  is  due  to  eat- 
ing trichinous  pork.  In  tlic  humailLl 
intestine  tlie  eucapsuled  trichinwl 
become  free,  copulate,  and  in  tbreeJ 
or  fonr  days  produce  motile  em-J 
T  five  to  seven  days.  These  bore  I 
winidor  to  the  muscles  or  conuectivej 


A.  Anchs-losKHQonnluodeDiilB.  ii«Wr»l  aliB. 
a.  Hale,  b,  FomalD.  (After  Fi.eibcheh.)  B. 
Egg    of   anebyloiWniuia,       (Altec    Bitfert- 


bryos,    intestinal    trichinie,    a' 

through  the  wiili,  and  activel 


tisBue,  or  are  carried  by  the  blood.  In  the  mtiacles  they  perforate  the  I 
sarcolemma,  and  in  the  primitive  bundles,  which  are  partly  destroyed,  f 
th<;y  increase  to  0.8  mm.  long,  and  become  spirally  rolled.  They  Hal 
in  df^ctierated  muscle  i^ubstance  for  a  time.  The  sarcolemma  is  di»-] 
tended,  and  under  it  a  capsule  forms  about  tht  worm,  and  this  beconieaj 
calfareous  in  five  to  eight  months.  In  each  capsule  there  are  o: 
tliret;  worms,  which  remain  alive  for  years. 

Infection  similar  to  the  hiunan  orcnrs  in  rats,  mice,  pigs,  foxef^l 
cuts,  and  skunks.  Rata  eat  tlie  dead  txxlies  of  their  race,  and  so  keepi 
u]j  tlie  infection  araon^  tliemsclvcu.  Pigs  are  infected  by  eating  rat«4 
or  offal  fnmi  Irichinous  pigs. 

FUai'm.      IjiHig,  witli  roundLiI  Iiead  uid  und  uo  lips. 
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KteWn  Sanffuinu.  Young  form,  in  great  Dumbers  in  humau 
blood,  reaches  the  kidneys,  causing  hematuria  and  iuflommatioD,  and 
psisaes  out  with  the  arine.     Length,  0.3o  mm.      Found  in  Australia, 


mmde  trlchlniL.     (A(t«r   LiUHuia.)     ft.   Youuc  miucle   trlchiiuB. 
(Aftar  HiLLU.) 
Fn.  US.— Dtagiun  oT  Ihe  botu  of  trioblnk.    (Alter  BoLUiraiH.) 

Indi»,  We^t  Indies,  and  Brazil.  The  developed  worm  is  the  ])robable 
caiLse  of  tropical  Ijmphangiectatic  elephantiasis  (p.  102),  living  in  the 
thickened  tissue  and  reaching  a  length  of  8  cm. 


III.   ABTHBOFQDA. 

ArUiropodj*  are  divided  into  head,  thorax,  and  abdomen,  with  seg- 
mented appendages  and  many  cuticular  appendages  on  the  skin.  They 
propagate  sexually,  for  the  most  part 

1.  ArtKhnoldea  (apidera).  Breathe  by  trat;he)c  or  nir  sacs.  Head 
and  thorax  fused ;  two  pairs  of  jaws  and  four  pairs  of  legs ;  abdomen 
without  appendages.  Parasitic  forms  are  aairinfe  and  linguatulids. 
The  former,  called  mites,  have  head,  thorns,  and  abdomen  in  one ; 
bodies  with  chitinous  cuticle  and  usually  many  appendages,  while  the 
mouths  are  adnptt^^l  to  biting,  piercing,  or  sucking. 

Utrcoptef  Scabici  (cause  of  the  itch).  XIiilc,  0.2  to  0.3  mm.  ; 
female,  0.33  to  0.45  mm.  long.  Small  bristW  on  the  hack — laiger 
on  the  sides  and  rear — in  groups.  In  the  female  the  first  two  )>;tirs 
of  feet  have  pcdicled  clinging  disks,  tlie  hind  [wir  long  bristles.     On 
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the  male  the  third  pair  have  setse,  and  the  fourth  a  disk.  The  iteh 
mites  live  in  furrows  which  they  make  in  the  skin  of  man,  and  which 
they  fill  with  eggs  and  feces,  causing  the  well-known  eruption.  The 
female  is  at  the  end  of  the  burrow,  which  is  about  1  cm.  long  and 
produces  about  fifty  eggs,  from  which  the  young  emerge  in  a  few  clays 
to  dig  their  own  channels. 

Demodex  FoUumlorum,  Long  body,  annulated  behind.  Sucking 
proboscis  on  the  head,  with  stilet  and  three-segmented  antennae. 
Male  0.3,  female  0.4  mm.  long.  Occurs  in  comedones,  especially 
of  the  face,  and  causes  acne  and  pustules. 

Pentastomum  Tenioides  (belongs  to  the  linguatulids).  Body  long, 
distinctly  annulated;  two  evertiblc  hooks  anterior,  between  which  is 
the  mouth.  Sexual  pore  in  the  male  near  the  mouth,  in  the  female 
near  the  anus.  Male,  1 8  to  26  mm.  long,  8  to  4  mm.  broad ;  female 
70  to  130  mm.  long  by  8  to  10  mm.  broad.  Occurs  in  the  nasal  and 
frontal  cavities  of  many  animals  and  man,  causing  catarrhal  inflamma- 
tion. The  eggs  may  paas  out  with  the  mucus  and  reach  others  with 
the  food;  then  the  free  embryos  become  encapsuled  in  the  liver. 
Ijarvae  only  5  mm.  long,  and  formerly  regarded  as  a  separate  species 
(perUastoynum  denticulatum).  Developed  larvse  pierce  their  capsules, 
wander  to  the  lungs  and  bronchi,  and  are  in  pail  coughed  out. 

2.  Insecta,  Segmented  animals,  breathing  by  tracheae.  Body 
divided  into  head,  thorax,  and  abdomen.  On  the  head  one  pair  of 
antenniB,  one  pair  of  mandibles,  two  pairs  of  maxilla} ;  on  the  thonix 
three  pairs  of  limbs  and  two  pairs  of  dorsal  wings.  Among  them  are 
many  epizoa,  and  numbers  of  these  are  but  teinporarv  parasites. 


CHAPTER   VI. 

GENERAL  BODILY  DISORDERS  FROM  DISTURBED  ORGANIC 

FUNCTIONS. 

1.   CABDIAC  nrSUmCIENCT— CHANGES  IN  THE 
OENEKAL  DISTKIBnnON  OF  THE  BLOOD. 

Ix  discussing  local  circulatory  disorders  the  general  blood  distribu- 
tion was  touched  upon  as  influenced  by  weakened  constitutional  states 
and  functional  cardiac  disorders,  and  compensatory  hypertrophy  of 
the  heart  has  been  seen  to  relieve  such  conditions  for  a  long  time. 
Such  general  circulatory  disorders  will  be  discussed  singly  and  togetJier 
in  this  section. 

By  the  heart's  activity  the  difference  in  pressure  within  the  arteries 
and  the  veins  is  preserved,  by  which  the  circulation  is  assured,  for  the 
current  is  from  tlie  higher  intravascular  pressure  toward  the  lower. 
The  heart  accomplishes  this  by  driving  a  certain  quantity  of  blood  into 
the  great  vessels  at  every  systole,  the  arterial  pressure  decreasing 
toward  the  capillaries.  In  tlic  veins  tlie  pressure  is  low,  and  in  the 
venae  cav»— at  least  during  inspiration — negative,  so  that  the  blood  is 
sucked  into  them. 

Lessened  cardiac  action  without  variatian  in  the  amount  of  blood 
or  of  vasculai'  re^ixtance.  Deficient  cardiac  activity  results  from 
d^eneration  in  its  muscle,  fibrous  or  fatty,  and  imperfect  nutri- 
tion from  partial  or  complete  closure  of  the  coronar}"  arteries,  in  fever, 
and  certain  poisonings.  The  lessened  power  may  depend  partly  upon 
imperfect  stimulation  of  the  cardiac  ganglion  cells,  or  increased  stim- 
ulus of  the  inhibitory  nerve  (vagus),  or  paralysis  of  tlie  jiccelerator 
nerves.  The  irdmediate  result  is  a  diminished  amount  of  blood  driven 
into  the  aorta  with  systole,  and  a  similar  eCFect  occurs  when  tlie  rate  of 
contraction  is  slowed. 

With  normal  or  increased  cardiac  activity  the  beneficial  effects  of  its 
systole  may  be  lessened  when,  from  serous  or  hemorrhagic  fluid  in  the 
pericardium,  dijistole  is  incomplete,  or  when  synechia  of  the  pericar- 
dium leads  to  incomplete  contraction  and  inconiplote  emptying  of  the 
ventricles.     The  same  must  occur  with   narrowing  of  the  valvular 
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orifices  or  their  incomplete  closure.  With  stenosis  less  blood  passes 
the  ostium ;  with  insufficiency  part  of  it  regurgitates.  Various  pul- 
monary conditions  have  a  similar  influence  on  the  cardiac  function, 
especially  substantive  emphysema  (see  Chapter  IX.),  in  which  there 
is  atrophy  of  the  septa  between  air  vesicles  and  loss  of  many  blood- 
vessels ;  hence  the  total  area  of  blood  space  is  lessened,  and  the  right 
side  of  the  heart  has  to  work  against  an  obstacle. 

The  inmiediate  eCFect  of  diminished  cardiac  function  is  imperfect 
filling  of  the  arteries,  and  hence  lower  pressure  in  them.  The  pulse 
wave  will  be  lower  also,  apart  from  slow  beat  and  aortic  insufficiency. 
The  imperfect  emptying  of  the  heart  chambers  hinders  the  flow  of 
blood  from  the  great  veins  into  the  right  side  of  the  heart  If  the 
right  ventricle  is  partly  filled  there  is  resulting  stasis  in  the  corre- 
sponding auricle.  In  some  conditions  the  cardiac  impulse  is  carried 
in  the  reverse  direction  through  the  veins,  giving  rise  to  a  venous 
pulse ;  this  is  noticed  with  tricuspid  regurgitation.  But  with  imper- 
fect emptying  of  the  left  side  there  may  also  be  venous  stasis.  The 
width  of  the  lung  capillaries  and  the  lower  pressure  of  the  blood  in 
them  transfers  the  stasis  in  the  left  auricle  over  to  the  right  ventricle, 
then  to  the  auricle,  and  finally  to  the  ven«  cavae. 

From  such  back  pressure  there  is  overfilling  of  the  veins  and  increase 
of  pressure  in  tliem,  which  may  affect  even  tlie  finest  veins  and  the 
oapillaries  nearest  them.  In  the  latter  there  is  slowing  of  tlie  stream, 
for  the  lowered  pressure  in  the  artery  and  the  increased  pressure  of  the 
venoiLS  current  approach  each  other.  Hence  there  is  general  venoiLs 
and  capillary  stasis,  cyanosis  of  the  body  from  accumulation  of  blood 
containing  carbon  dioxide,  increased  transudation,  edema,  hemorrhages 
and  cyanotic  induration,  catarrh  of  mucous  surfaces,  and  hypostatic 
congestion  in  dependent  parts. 

In  the  lungs,  where  the  circulation  is  slowed  and  the  pressure 
increased  by  left-sided  heart  lesions,  there  is  an  increase  of  stroma, 
brown  induration,  with  hemorrhji^ic  infarcts  from  marantic  thrombi 
and  embolism.  Hypostatic  congestion  occurs  in  the  posterior  part  of 
the  lower  lobes  and  elsewhere.  Edema  of  the  lungs  is  a  frequent  ter- 
minal symptom,  partly  caused  by  the  net^rative  pressure  in  the  alveoli 
diirin<r  ins])iration.  More  blood  collects  in  the  lungs  than  can  l>e 
passed  into  the  left  auricle,  the  hoiirt  chambers  are  not  wholly  emptied, 
and  the  e<lenia  is  combined  with  hy]>eremia.  In  many  cases  early 
paralysis  of  the  left  ventricle,  with  retiiiuHl  vijror  in  the  right,  is  the 
probable  c^iusiition.      Where  tnleina  of  the  lung  (xxjura  witli   stoppage 
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of  the  air  passages — as  edema  of  the  glottis,  stenosis  of  the  trachea, 
etc. — it  is  produced  by  the  forced  inspiration,  which  causes  negative 
pressure  in  the  alveoli. 

An  extreme  degree  of  cardiac  weakness  results  in  syncope  or  collapse. 
The  circulation  in  the  capillaries  ceases  and  the  surface  turns  pale  and 
cool ;  the  skin,  being  elastic,  is  applied  more  closely  to  the  parts  below 
it,  and  hence  the  sharpening  of  the  features  (facies  Hippocratica). 
Since  the  cardiac  capillaries  are  not  filled,  the  nutrition  of  the  muscle 
ceases,  and  asphyxia  occurs,  with  cessation  of  breathing.  Collapse 
may  result  from  such  depressing  influences  on  the  hearty  or  from  lesions 
of  tlie  muscle  or  the  coronary  arteries,  with  marked  anemia  of  the 
part,  or  as  a  reflex  from  various  nerves  (Goltz's  experiment).  The 
pulse  is  rapid  and  small. 

Increased  Vascular  Resistance,  When  the  work  of  the  heart  is  but 
moderately  increased  there  is  at  first  an  increase  in  its  rate  of  activity. 
The  cardiac  muscle,  like  others,  possesses  a  certain  amount  of  reserve 
power.  When  the  resistance  increases,  so  does  the  violence  of  systole ; 
and  in  time  this  extra  effort  results  in  hypertrophy  of  the  cardiac 
section,  which  has  the  greater  demand  made  upon  it  (p.  99). 

Such  compensation  is  usual  vrith  valvular  defects.  When  the  aortic 
is  Btenosed  more  effort  is  required  to  send  the  charge  of  blood  into  it. 
With  regurgitation  a  portion  returns,  and  the  left  ventricle  becomes 
dilated ;  but  so  long  as  compensation  lasts  there  is  a  tendency  toward 
the  normal  lower  pressure  in  the  pulmonary  vessels  and  higher  pressure 
in  the  arteries.  With  mitral  stenosis  tlie  left  auricle  must  work  harder 
to  pass  the  blood  into  the  left  ventricle ;  with  mitral  insufficiency  a 
portion  returns  from  the  ventricle. 

General  atheroma  of  the  arteries  much  increases  the  work  of  the 
heart,  for  there  is  a  loss  of  elasticity  in  the  arterial  coats,  and  hence 
its  aid  in  maintaining  the  circulation  is  removed.  The  lumen  of 
different  vessels  is  diminished,  and  this  adds  to  the  friction  to  be 
overcome ;  hence  atheroma  alone  may  be  a  cause  of  marked  hyper- 
trophy of  the  left  ventricle.  In  other  cases  the  hypertn)phy  is  not 
found,  and,  according  to  some  authors,  the  two  have  a  common  cause. 
It  is  supposed  that  atheroma  will  produce  cardiac  hypertrophy  only 
when  certain  regions  are  affected,  as  the  vessels  of  the  abdomen — 
possibly  also  the  thoracic  aorta. 

Hypertrophy  with  renal  disease  has  been  explained  as  resulting  from 
difScult  circulation  in  the  contracted  kidney,  or  from  ])letliora  because 
<rf  water  retention,  or  from  chemical  stimulation  of  the  heart  because  of 
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i  tsxmmf  Mid,  ImHj,  as  doe  In  a  gmoal  aiterkvflwBMB.  Tk 
gof  die  i"*^'**,  and  k  *"■—>«—  with 
Xme  <tf  these  brpadMses  hae  emtJRJr  expUiaul  the 
ExeraCiaa  of  arine  is  importuit  for  tn-imtnrtibig  inttaTa:^ 
■re,  and  it  am  be  acnmpliahMl  in  kidDrr  di§eaee  oolv  when 
IV  ii  taiaed.  Morvayvcr,  sorh  inerea^e  of  pnt^tRtre  t^  ahnrKt 
;  mth  aadi  ksons,  bat  br  the  lime  it  compensUe^  for  th« 
»  Id  the  kidney  it  i^  Est  &■>  h^b  fr^  the  ^enend  ersttmu 
Jort  brxr  diia  enmes  abrwt  i^  ooknoim.  ^^erons  pletlkora  mipht  explain 
the  brpertn^pbr  nf  die  left  Teotricte,  but  that  of  the  right  hae  been 
aacribed  to  ]f*m  ol  power  in  the  hvpertropbicd  part,  and  hence  venous 
t  in  the  hm^  and  incna^  at  work  (or  the  r%ht  Me.  Late 
m  eeem  to  prove  a  bypertrophv  for  both  auricles  also,  and  bence 
I  -Ae  medianical  brpntberis  nubit  be  given  op,  esipeeiallv  a^  hypertnqihj 
wkb  adieroma  oeenrs  only  when  the  abdiwiinal  arteries  are  affected. 
Primaiy  hypertrophy  of  the  right  ventricle  occiii»  tn  aD  eondi- 
I  wfaidi  the  hmgs  offer  a  bindrance  to  the  camilation  thrangh 
m  in  i^tthims,  emf^t'^^ma,  fUr. ;  or  when  there  is  a  Iok  at  the 
I  iriiich  secure  ngtUar  mitflow  of  blood  from  the  hn^;^  as  in 
mitral  lesioDS.  With  mitral  stenop't'  the  left  ventricle  may  even  be 
■tropbic  Hypertrophy  of  both  ventrii.-les  is  foand  with  (?i>ailMue<l 
valve  defect?,  ftj-npcbia  of  the  pericarrliimi,  plethora,  and  great 
muscular  artiWty  "t  the  body  generally.     (See  (Tiapter  VII.,  a.) 

The  h)-pertrophied  h«»rt  bae  really  less  reserve  power  than  the 
normal,  and  la  sooner  exhausted  by  severe  exercia^  and  in  time  the 
point  id  always  reached  when  the  compenaatifMi  is  lost  and  caidtac 
insttfficien<n-  appears. 

^Vhere  incrc^Med  fnnction  is  not  partially  used  in  overooming  obsta- 
cles, but  all  the  extia  pijwer  pasi^eii  into  the  arterial  s)-gtem,  there  is  a 
marked  increase  in  pressure  and  rapidity  of  die  streftm,  and  there  may 
be  active  cnngestion  or  e\tn  hemorrhages  in  certain  parts. 

A  decrease  <pf  cardiac  activity'  occur;  with  a  le:^^-ni.'d  demand  upon 
it,  aa  in  anemia  and  after  seii'cre  bleeding.  If  |icrmancnt.  the  heart 
fitA  tlie  condition  by  beMtminp  utmphic,  and  tliv  piilse  is  weaker  and 
the  circiilati'tn  is  slowed. 


2.    ASPHYXIA- SUTFOCATION. 

The  anatomical  cluin^rts  iu  ilwith  fnnit  thu-*'  ii>n<liti<mFi  are  few  and 
cJiaracterii^tic.     The  blood  id  dark,   usually  tluid,  or  with  large 
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coagula  in  the  heart  and  great  vessels.  Post-mortem  hypostasis  is 
darker  than  usual  and  widespread,  occurring  botli  externally  and  in 
the  organs,  as  the  posterior  halves  of  the  lungs,  the  kidneys,  etc.  The 
right  side  of  the  heart  and  the  large  veins  are  usually  filled  with  blood, 
while  the  left  chambers  are  empty.  An  important  accompanying 
change  is  found,  as  small  hemorrhages  imder  serous  membranes,  the 
skin,  and  conjunctiva. 

Because  the  internal  conditions  are  so  negative  there  is  the  more 
importance  to  be  given  to  signs  of  violence.  In  death  by  hanging 
there  is  a  characteristic  furrow  from  the  cord,  which  usually  runs 
obliquely  from  in  front  and  below  upward  and  backward,  and  is  apt  to 
be  lost  near  the  ear.  As  this  is  usually  found  it  is  slightly  mummi- 
fied, dry  like  leather,  brownish,  and  as  a  shallow  groove.  Signs  of 
choking  and  of  foreign  bodies  in  tlie  air  passages  must  be  searched  for, 
even  in  the  fine  bronchi,  where  food  particles  and  mucus  may  be 
inspired.     (See  Aspiration  Pneumonia,  Chapter  IX.) 

After  death  by  drowning  there  are  the  signs  of  asphyxia  and  also 
those  of  the  effect  of  water — paleness  and  coolness  of  the  surface,  cutis 
anserina,  shrivelled  penis  and  scrotum,  nipples  and  areolae,  and  macer- 
ation of  the  skin  on  palms  and  soles.  Fluid  may  be  aspirated  into  the 
lung  (terminally)  or  swallowed,  and  the  lungs  may  be  distended,  with 
froth  in  the  nose  and  pharynx. 

3.    DISEASE  FROM  TEMPERATXTRE  VARIATIONS. 

Abnormally  high  or  low  temperature  may  cause  local  or  general 
effects  on  the  orgjmism.  Burns  and  scalds  result  from  the  contact  of 
flames,  steam,  hot  fluids,  or  heat  rays.  Three  degrees  of  bums  are 
recognized: 

Bums  in  the  first  degree  consist  in  redness  and  edema,  with  later 
scaling.  In  the  second  degree  vesicles  form  in  tiie  epidermis,  filled 
with  clear  fluid  at  first,  which  later  becomes  turbid,  and  after  drying 
these  fall  off  tis  crusts.  In  tlie  third  degree  the  skin  is  necrosed  and 
sloughs  off.  Near  the  part  there  is  almost  always  burning  of  the  other 
degrees.  Tlie  slough  separates  by  inflanimatorv  demarcation,  and 
healing  by  granulation  follows.  The  sears  are  apt  to  contract  and 
produce  false  ])(>sitions  of  the  head  or  limbs. 

The  general  effec^ts  depend  more  on  the  extent  of  the  burn  than  on 
its  degree.  It  is  said  tliat  death  follows  burns  which  involve  a  third 
of  the  surface,  but  it  may  occur  with  less.      The  actual  cause  of  the 
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haad  to£3^  k  m  cieuH*  ii2Kler^>:«d.  FinlTix'  dilittiii^i  <£  the 
v«si«il^  vidi  lij^mni^  <^  preaesnr  ^aA  iafuScKDcy  *4.  the  ban ;  oiv^r- 
«i2EBnlBf  <€  iKffT-<ef :  Vm^  <i  nasMoeions^  fimcfiiia ;  desimcfMi  <^  bkod 
<tti[i^  'vida  ^Tjifaxa^  «jf  p^^uiuix  in  the  ^vinim.  a»l  oomFoiiticA  <«*  9t»s 
in  vaii»i->  -vcziaK?  hav^  all  been  ^iraoecd  tt>  *^p**™  k.  It  if  <«nain 
ihia  U<.»>i  <hlwe^  -jicmir.  In  the  «feiaver  the  extenul  fe4c«is  octrne- 
*|K4Dd  v>  the  "li^eTicit  <^  hnra  and  vary  viih  the  «iase.  vhefher  hoi 
loSd.  JhoK:.  <<c.  The  inierml  ^w^aii^  in  nwient  et^ie^  aiY*  tgative, 
Af&er  a  £ev  drr^  thepe  i$  Ctttr  deeenentiaa  of  pir^nicliTinaftim!^  <w^Eaas 
<«-  periupi-  'jair  dKnlr  «v«Iliife^,  hTpoisiaiac  azid  embcilie  ptw^iaggL?  in 
the-  liflBes.  attd  oIwvf  in  the  s«]«iKnch  a»l  daodemai.  pi^ihiMjr  doe  u> 


Hfini^  ->f  ihe  caiire  bc«ii'  <»i-€r  the  nonnal  ti«ip«faiiint  can  noi  be 
ko^  wiait^/fiA.  AniiBak  ^>  treated  die  in  a  itw  bi>ais  <«r  da^rs>.  vitfa 
<yH{»:«»^  *jf  lapU  heart  set »:«.  dyspnea,  and  <t»ul  aad  the 

fksn-  dLgJMTj&jfi.     The  sanglxa  odk  auv  W  aSM«ed  aUsKH. 
la  3Sdia  e.xiF«!erre  beat  <aii?«f  iii?»«huc»?Q  or  bea£?«rv4^  or 

<e^{Mina&y  vh«i  artive  bMfily  ex«ni'Xi  aeli>xa{tt3Ule!^  bisb  extcrml 
imsBpaaniRS.  af  vidi  ?»4ifieff^  -jci  the  ounrb,  fitrm  Ubivr^w  ^ete.  ;  and 
tiefcar  <&~xbE3f .  •rv-rn  Then  the  4^  if^  c1!>x>i)t,  kad^  p*  ?iBcb  cffectss. 
Tfe:  ajssofisy  faptrn^gf  are  zK^rinvr.     >Qa?<i«Ae  nuy  pofsr^ent  byp^vflin 

O-C-i  i*!aliv  ^a.:^*:^  •'fiiT^rj  <i.  ^r  r.vT»:i>ciii  iz>i  slight  iTiihnii^o, 
fir«:*?€-fcoif,  «!cirbtA;-LS>  r»?»t>ir?pi,  a:!':  va-rll::!^ :  ia-i  afier  3ai^<4ank-al 
m'T^s^'i.  i&r  fr»:i&rn  Bar:-  tr>rT«r  nixv  :  11  '«"  .I'.vrti::*^  atsi  5cair  f*>rma- 

XV. 

O*  'tin;r  '-<  a>?  ♦ecrir'?'  "^  ■•  ij  •  -  -r.-  i  i-*-*  ">  ::-  r  ::^\-^  h-eaiLu^ :  bci  small 
ch£I*irva  and  • -ti  pe •p'l-r.  ah*:  *>  zz^ri--!-  ,  -:^.  -  :::  i:>r  thdta  bealtby 
^lii-.      Tbe    k'W^sc  t«ni*rrAri>    :>  :ii     v  ■  >.. .  \ -^nr    >   f^x^t^^bie 

af'C^iiT^  &•  li?  cKar  24*  t.-  ->  "  «  .      I^-^::     •-  i-^  :-*  r.:  ixirtily^ti  .^  all 

%  :z.-*rraniivs — Tariii.T.  "::  ->^«  ."■  :--•--•:  -  .S'nvt-  rrtkt^  the 
:  "  -  •  -  iin^rio,  ♦.^tiirrr^I.  -  ~  ".:.:  ~  -• ::  rjL> — Tin^Wr  the 
v.  - -.  -Iziz  .'"I'L"*  T -■-  "  •:  -  ':tL  •:;•..> 'jit  in  ixirts  <i 
l*t- — r :.  .":  ''^'.^^.^lt.''*:  Al  s  •:-'.'.::-  :r  :..  :  -  :  ;,r:  x>^!vA  Pcrs»Hial 
dfc^»'K:ivQ   is   impTtanr*    i 'T     c-r    .'tk-t    vr:.".    i.v..  :^  ne6|Mr:i:«^ry   ^md 
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another  intestinal  catarrhal  disorders,  while  another  suffers  from  joint 
affections.  In  general  there  is  a  reflex  nervous  action,  which  causes 
circulatory  disorders  in  the  part  affected.  In  many  infectious  diseases 
there  is  a  clear  relation  between  catching  cold  and  the  onset  of  the 
illness. 

Appendix — ^Fever. 

The  normal  bodily  temperature  of  the  human  subject  is  considered  to 
be  36.2°  to  37.5°  C.  in  the  axilla,  and  36.8°  to  38°  C.  in  the  rectum; 
in  children  it  is  higher  in  both  localities.  Certain  daily  variations  occur ; 
thus  it  is  lowest  at  midnight,  and  rises  during  the  day  with  nutrition 
and  exercise. 

In  the  symptom-complex  of  fever  the  most  marked  phenomenon  is 
the  rise  of  bodily  temperature;  others  are  disorders  of  metabolism, 
digestion,  circulation,  etc. 

The  cause  of  fever  is  assumed  to  be  certain  pyretogeuous  substances, 
which  in  most  cases  are  produced  by  bacteria  or  contained  in  them ;  but 
products  of  destructive  lesions  in  tissues,  as  in  aseptic  wound-fever, 
may  also  cause  it.  This  is  seen  with  destruction  of  blood  corpuscles 
after  transfusion  or  watery  injection,  with  formation  of  fibrin  ferment; 
and  physiological  secretions,  as  milk  and  urine,  cause  fever  when 
injected  into  the  veins. 

With  infection  it  is  possible  to  refer  some  of  the  fever  to  auto-intoxi- 
cation with  the  products  of  destroyed  cells  acting  with  the  toxins. 
Increased  heat  production  may  be  supposed  to  result  from  greater 
chemical  activity  in  the  cells  and  their  dastniction.  Pyretogeuous 
matters  circulating  in  the  blood  are  supposed  to  make  the  supply  of 
oxygen  more  available  to  proteids,  and  hence  to  increase  their  con- 
sumption (zymotic  theory).  The  increased  catabolLsm  of  albumins  may 
be  deduced  from  the  changes  in  the  urine,  which  contains  more  urates 
and  urea,  even  to  three  times  the  normal.  Creatinin  and  other  nitrog- 
enous matters  are  also  in  excess  in  the  urine.  The  respiratory  interchange 
of  gases  is  increased.  There  appears  by  late  researches  to  be  not  so  much 
a  rise  in  the  general  metabolism  as  a  lessened  absorption  of  nourishment, 
and  this  may  ex]>lain  the  emaciation  which  accompanies  fever. 

The  regulative  function  of  the  vasomotor  system  is  of  great  impor- 
tance in  fevers,  for  dilatjition  of  the  vessels  results  in  greater  loss  of 
heat,  while  constriction  of  them  diminishes  this  loss.  A  disorder 
between  heat  production  and  heat  loss — a  heat  accumulation,  in  other 
words — ^is  one  of  the  most  importiuit  factors  in  fever. 

17 
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The  nerves  influence  bodily  heat  chemically  by  exciting  the  muscles 
(and  glands  ?),  for  with  paralysis  of  the  muscles  one  of  the  important 
sources  of  body  heat  is  lost.  Purely  vasomotor  fevers  occur  also, 
usually  temporarily,  as  with  certain  colics,  catheterism,  and  in  some 
central  nervous  lesions. 

The  course  of  the  fever,  as  shown  on  the  plotted  curve,  is  divided 
into  the  stadium  incrementiy  often  beginning  with  a  chill ;  the  stadium 
fastigii,  or  acnnef  the  high  level  on  which  there  may  be  slight  varia- 
tions in  either  direction;  the  stadium  decrementi,  or  defervescence y 
which  may  enter  suddenly  as  crisis  or  slowly  develop  as  lysis.  The 
crisis  is  apt  to  occur  on  special  days  of  different  diseases. 

The  form  of  the  fever  may  bo : 

1.  Febris  continua,  when  the  variations  between  the  two  extremes 
of  temperature  do  not  exceed  the  normal. 

2.  Febris  renMens  (subcontinua),  when  th^  variations  are  greater 
than  normal. 

3.  Febris  intermittens,  when  periods  free  from  fever  (apyrexia) 
occur  between  fever  paroxysms. 

4.  Febris  recurrens,  when  there  Ls  a  febris  continua,  then  a  crisis, 
with  apyrexia,  then  another  fever  period,  and  so  on. 

Lesions  in  the  organs  accompanying  fever  are  its  follows : 

Oircnlatory.  Rapid  heart  and  pulse ;  cardiac  wciikuess  fn)m  direc^t 
influence  of  the  lieat  on  the  muscles  of  the  heart,  and  exhaustion 
because  of  extra  work  with  diminished  nutrition,  and  direc»t  action  of 
toxins.  Cardiac  iusufficiency  and  lowered  blood  pressure  may  eud  in 
collapse  and  death. 

Respiratory.     Increase  of  gaseous  interchange  and  dyspnea. 

Digestive.  Early  reduction  of  the  absoqitive  processes,  loss  of 
appetite,  and  diminishe<l  supply  of  digestive  fluids ;  cloudy  or  fatty 
changes  in  secreting  epithelia.  The  result  of  the  digestive  disorder  is 
the  febrile  emaciation. 

Urinary  System.  Changes  in  the  composition  of  the  urine,  increase 
of  urea  and  nitrogenous  elements,  slight  albuminuria,  d^!:eneration  of 
epithelia  of  convoluted  tubules. 

Cutaneous  Surface.  Contmction  or  dilatation  of  the  vessels  and 
increased  or  diminished  perspiration ;  sweating  may  be  profuse  at  the 
crisis. 

Nervous  System.  Vasomotor  and  general  symptoms,  as  headache^ 
de])ression,  hy])eresthesia,  coma,  delirium,  stupor. 
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4.    INTOZICATIONS. 

Poisons  are  those  substances  which  injure  the  body  chemically. 
The  lesions,  but  especially  the  general  effects,  are  known  as  poisoning 
or  intoxication.  Practically,  poisons  may  be  divided  into:  1.  Chem- 
ical— which  occur  in  nature  as  such— or  are  artificial  and  often  used 
for  technical  purposes ;  these  are  partly  organic  and  partly  inorganic, 
the  former  being  obtained  chiefly  from  plants,  and  more  or  less  used 
in  medicine.     2.  Bacterial  poisons,  toxins,  ptomains,  proteids  (p.  207). 

3.  Animal  poisons — physiological  products  of  various  animal  glands, 
as  snake  poison ;  or  formed  only  in  certain  conditions,  as  in  shell-fish. 

4.  Poisons  formed  within  the  diseased  body.     Among  these  belong 
the  causes  of  so-called  auto-intoxications. 

The  action  of  poisons  may  be  local  or  general.  The  former  is  seen 
^vith  corrosive  substances  and  caustics,  which  cause  necrosis  of  the 
parts  attacked,  or  inflammatory  reaction  and  suppuration;  many  have 
general  effects  also.  Those  which  affect  the  entire  organism  are  usually 
divided  into  tlie  blood,  heart,  and  nerve  poisons,  according  to  the 
organs  where  their  action  is  most  evident. 

Poisons  enter  the  body  tlirough  the  alimentary  canal  (see  Chapter 
X. )  or  through  the  skin,  the  blood  by  injection,  the  lung  by  inhalation, 
the  genital  tract  by  douches  with  strong  antiseptics,  etc.  (For  Blood 
Poisons,  see  Chapter  VII. ) 

Heart  and  nerve  poisons  may  produce  no  apparent  lesion,  and  death 
is  explained  as  the  result  of  functional  disturbance.  Of  late  certiiin 
changes  in  ganglion  cells  have  been  found  with  many  of  these  poisons, 
but  these  are  not  specific.  Of  the  heart  poisons  digitalis  is  a  good 
example;  of  the  nerve  poisons,  alcohol,  ether,  chloral  hydrate,  nico- 
tine, strychnine,  etc.  But  tliey  all  affect  the  heart's  activity  some- 
what. Chloroform  may  leave  its  odor,  and  ether  also,  for  a  long  time 
in  the  lungs  after  death;  opium,  morphine,  and  atropine  have  no 
characteristic  lesions.  Fungi  cause  es])ecially  a  reaction  along  the 
alimentary  canal. 

With  some  general  poisons  there  are  lociil  lesions,  as  ^v^tll  phos- 
phorus and  arsenic  (see  C^hapter  X. ),  after  which  fatty  changes  are 
common ;  while  fibrous  lesions  follow  alcoholism,  and  in  chronic  ergot 
|)oisoning  there  arc  lesions  of  the  posterior  columns  of  the  cord,  as  in 
tabes  dorsal  is. 
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5.  6KHEKAL  DISEASES  WITH  DEFECT  OF  OLAHD  FUHC- 

TIQHS— AUTO-IHTOXICATIQHS. 

Disorder  or  absence  of  certaiiD  grland  functioDS  may  lead  to  accumu- 
latKHi  «»f  ptkioiKms  excreta  in  the  Ixxly,  and  oli^tacles  to  the  outflow 
of  gland  products  may  have  the  same  effect,  as  does  also  decay  of 
excreta.  All  the  general  dis^ssis^^  whicii  follow  such  conditioos  are 
gnmped  as  auti>-intoxications. 

Im{)erfect  renal  action  and  retention  of  urinary  ocmstitiieiits  may 
cause  iiremi&,  but  which  element  of  the  urine  producer  this  condition 
is  unknown.  Uremia  may  apix'so'  as  oi>ma  or  a^nvulsions.  It  appears 
with  nephritis,  closure  of  the  ureter?  by  i-aKnili  and  tumors,  and  experi- 
mentally may  be  piv^duced  by  ligatiim  of  bi>th  ivjial  arteries.  Clininic 
catarrhal  enteritis  is  ciimmon  with  uremia,  caiused  by  compensatory 
excredon  of  urea  and  its  <4iange  to  ammonium  carbi>nate,  and,  by  the 
action  <ji  bacteria  present,  tlie  inflammation  may  be  diphthwitic, 

Betentkm  icterus  i«ccurs  with  i^tranoe  of  bile  into  the  bkx^l  when 
the  duits  aiv  i*l«»st\i.  This  is  i-alkJ  clK^lemia.  and  beside  the  general 
vell«»w  o.»l<»r  in  tht-  skin  pnJiices  sknv  puL^\  etc.  bcitiuse  of  the  c^m- 
taimxl  biliary  salts,  Tht*  m<^>t  severv  fonn  is  csilUxl  icterus  gravis, 
sani  mav  be  fatal.  Ant'^-inti»xiiXiti«.»n  may  Ix*  due  t«»  decay  in  the  cn»n- 
ttiits  *4  the  iiitt-^iiiH.  Witli  imjH^^rf^vt  bn^uhixu:  and  the  atxnimula- 
th'D  ''f  csirifc»ni<-  di«»xi«ii-  in  tIk-  syMt-ni  :ui«»thvT  f^»nn  dcveloj^Sw 

CVrtain  ::Liii<lul:ir  *tn::ui^  aix-  kii'»Nvii  :i^  iluotli-s: — the  h\i^>physis, 
th\T>.»id.  adrt-nal.  vU\  TlK-ir  funcih*!!'^  an-  n.»t  uiuKrst«^J.  Init  they 
are  nece?irSir\'  f'»r  Intiltlj  an<l  lift.  Ktivt-val  of  tht-  ihyr.iil  cans^-s 
t*^-tanv  r:r  a  ^.ticluxa  >tniiii:i«riv:i  ,  in  wliioli  the  >kin  UomK»s  swolkn 
and  inelastic,  and  tiDirer  }»T>-*.-urf  It-.iVi-  a  ]»ittini:.  wliich  }H»rsi<t>  for  a 
time,  Thi*  i^  i^le^l  mjxedemji,  :i:i*l  i^  apt  :••  U  marki>il  in  the  faiv. 
Tilt'  mrntiil  jfc'wers  an:*  d;n;::i>:.t-l.  xht  i.«!u:u  i-  tl.irk  anil  slow  in  its 
movt-ments.  and  the  han«l  }^««''!yit-<  likt  a  ^liw.  Siniihr  effects  folk>w 
atT»»|»hv  and  rum»»r^  *>f  the  t'-yr  :•!. 

r.i  v..un:r  animals  wIk-ti  ::.t  tI.n*^:.:  '-  •^!::  \-*:  :':  t  »k-vil« •pnuHii  of 
:  -  -k-'t:»n  remains  imi^tTf**":.  :*:.  :  -::.::'.  ir  -  :..l  :!  v.-  in  tht-  human 
-  .  - :  :.r^  •  :i«l-mic  in  iVTT.ii*/:  ■•  ::  :ri-.  F  .  -  -  -.i..?'»i  oi»tinx<m.  It 
>.:'.,^.'i   :;.:i:  the  tb.vr-i-i   ":.:-::.-  ..   :•■•   ...r   •' vr^.i-xiin  Mlii^-li  is 

i:;..y    -T.Tr'   :::v  ^.tichexLi  in  -li-*:   ■•  v.-i::'.  : -.       Y  ■    .li-^^ixAl   ::;yn'>l 
niav  ;ilr-..  furnish  pois^«Qous  pn^UhMs  ar.vi  ^iir--  :.\   ::  jutv  the  ••r^ini<ni. 
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Metabolic  products  which  pass  from  the  thyroid  body  into  the  blood 
are  called  its  internal  secretion,  and  a  similar  function  is  supposed  to 
belong  to  the  liver,  pancreas,  adrenal,  and  other  glands. 

Hepatic  cells  form  and  excrete  bile,  but  in  addition  they  pass  urea 
and  sugar  into  tlie  blood.  Disorders  of  this  internal  secretion  may  be 
the  explanation  of  jaundice,  especially  of  the  variety  formerly  called 
hematogenous,  occurring  without  obstacle  to  the  flow  of  bile,  as  in 
acute  yellow  atrophy  of  the  liver. 

The  pancreas  may  be  related  to  diabetes  in  a  similar  way.  In  this 
disease  the  blood  may  contain  as  high  as  0. 5  per  cent,  of  grape-sugar, 
there  is  excretion  of  sugar  by  the  urine,  increased  urea  (t^vo  to  three 
times  the  normal),  and,  in  spite  of  sufficient  food,  a  general  emaciation 
and  weakness,  with  a  tendency  to  furuncles  and  tuberculosis.  It  is 
supposed  tliat  in  diabetes  there  is  lessened  or  absent  jK)wer  to  oxidize 
sugar,  and  hence  it  accumulates  in  the  blood.  In  some  of  these  cases 
the  pancreas  is  affected,  and  removal  of  the  organ  from  dogs  may 
cause  diabetes ;  hence  we  conclude  that  there  is  a  causal  relation  bet^veen 
the  gland  and  the  disease,  and  that  the  gland  nornuiUy  secretes  a  sub- 
stance which  is  important  in  the  metiibolism  of  sugar. 

Excretion  of  tlie  sugar  by  the  urine — glycosuria — may  arise  in 
other  ways,  and  should  be  distinguished  from  true  diabetes.  Puncture 
of  the  floor  of  the  fourth  ventricle  (Claude  Bernard's  experiment)  and 
nervous  disorders,  especially  with  poisons,  may  cause  excessive  trans- 
formation of  the  hepatic  glycogen ;  but  the  glycosuria  is  absent  when 
the  liver  was  free  from  glycogen  l)efore  the  experiment.  Phloridzin 
diabetes  may  Ix;  due  to  renal  conditions  which  permit  increased  excre- 
tion of  sugar  w  ithout  higlier  percentiige  in  the  blood. 

Addison's  disease — bronzed  skin,  cutis  aenc^a — is  characterized  bv 
a  peculiar  discoloration  of  the  skin  and  sometimes  of  mucous  mem- 
branes also,  by  a  frcHJ  deposit  of  pigment  in  the  deeper  layers  of  the 
rete  Malpighi  and  the  papillre  (p.  77),  and  by  the  appearance  of  a 
cachexia,  with  digestive  disorders,  anemia,  and  nervous  symptoms. 
In  most  cases  the  adrenal  bodies  are  affectcKl,  but  not  in  all,  and 
the  commonest  change  is  a  tuberculous  process ;  atrophy,  hemor- 
rhage, gummatii,  and  other  tumors  of  the  adrenal  may  be  found  in 
some  cases.  (Sec  Chapter  IX.)  In  animals  removal  of  the  adrenal 
causes  death,  and  j)robably  the  internal  secretion  of  the  gland  is  neces- 
sary for  general  health. 

It  is  very  remarkable  that  diabetes  and  Addison's  disease  may  not 
occur  whisio  the  gland  in  question  is  the  setit  of  a  carcinoma.     It  is 
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p(M4sibte  that  the  cells  of  tlie  neoplasm  retam  some  secretory  powei 
corresponding  to  the  epithelia  frum  which  tliey  arise,  and  hence  pi 
vent  the  development  of  tlie  general  disease.      (Hansemaon.) 

Witli  persistence  and  hyperplasia  of  the  thjTnus,  usually  atrophi 
about  puberty,  certain  cases  of  sudden  deatli  without  lesions  otherw 
wufficient    U}  account  for  them  have  been   explained   as  due  to 
status  linnphaticufl.     The  fatal  termination  has  usually  occurred  in 
first  stage  of  diloroform  narcosis  for  minor  surgical  procedures,  w 
a  spasm  of  the  larynx.     At  autopsy  there  may  be  cardiac  paralysis, 
au  enormous  tliymus  in  children,  and  persistence  of  the  gland  in  the 
adult.      Normally  tlie  thymus  grows  until  the  second  year,  and  remains 
undiminished  until  tlie  tenth  to  the  fourteenth  year,  and  tlien  atrophiea 
to  a  small  mass  of  fat  and  fibrous  tissue.     The  skin  is  pale  in   these 
cases,  all  lymphoid  tissues  are  swollen,  the  aorta  is  small,  and  the  whole 
condition   is  termed   the  lymphatic-4'hlorotic  constitution.       It   often 
accompanies  rhachitis  and  scrofula.     It  is  regarded  as  a  congenital 
anomaly,  or  a  dyscrasia,  or  an  auto-intoxication  with  abnormal  products 
of  the  organs  involved,  and  secondary  uer\'e  symptoms,  so  that  with 
slight  stimuli  convulsive  action  may  be  set  up  in  various  parts  of  tlie 
body  and  end  m  syncope. 

General  effects,  resembling  defect  of  fnnctiouating  oi^us,  may 
follow  removal  of  the  sexual  glands  (castration), 

BasedoWs  disease  and  puerjtenil  eclampsia  may  also  be  forms  of  auto- 
iutoxicatiou.  The  former  is  characterized  by  rapid  heart  action,  swell- 
iug  of  the  thyroid,  and  cxophthalnius.  The  thyroid  lesion  may  be 
simple  hyperplasia.  It  is  thought  that  there  is  an  increase  of  the 
thyi-oid  secretion,  but  it  is  questionable  whether  the  thyroid  hyper- 
plasia is  priinarj-  or  secondary  to  the  general  neurosis. 

Puerperal  eclampsia,  formerly  ascribed  solely  to  nephritis,  is  now 
regarded  not  merely  as  a  result  of  renal  inflammation,  for  the  kidney 
changes  seem  rather  to  l)e  secondary  to  other  pathological  processes. 

For  some  of  the  cases  »  nephritis  of  prt^niiucy  must  W  recognized, 
and  hence  the  disease  is  rightly  termed  uremic.  In  other  cases  the 
anto-intoxicution  depends  upon  the  circulation  in  the  raotlier's  blood  of 
poisonous  products  from  the  placenta,  whereby  coagulation  may  be 
pHKluced  in  different  parts,  with  hyaline  and  blood-plate  thrombi, 
occlusion  of  vessels,  and  hemorrhagic  or  anemic  infarcts.  In  favor  of 
this  view  the  presence  of  phicental  giant  cells  in  the  niether's  blood 
and  organs  is  an  argument.  But  placental  cmlwlism  is  probably  not 
80  much  a  cause  of  the  convulsions  as  an  accumpouiment.     In  a  similar 
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way  embolism  of  liver  cells  may  occur  when  parts  of  the  organ  are 
dying.  There  are  also  cases  in  which  the  eclampsia  may  be  due  to 
the  presence  of  bacteria  in  the  genital  organs,  which  in  the  peculiarly 
disposed  may  produce  convulsive  attacks. 

The  most  important  lesions  in  death  from  puerperal  convulsions 
are:  In  the  kidney,  slight  or  marked  fatty  degeneration,  thrombi, 
necrotic  areas,  hemorrhages,  and  infarcts,  or  parenchymatous  neph- 
ritis ;  in  the  placenta,  necrosis,  white  infarcts,  and  inflammation ;  in 
the  liver,  sfcisis,  thrombosed  vessels,  and  white  or  red  infarcts ;  in  the 
severe  cases  with  icterus  there  may  be  acute  yellow  atrophy ;  in  the 
lung  there  are  fat  embolism,  edema,  hemorrhage,  embolism,  and  pneu- 
monic areas;  in  the  brain,  edema. 

Uric-add  Diathesis.  This  is  the  foundation  of  gout,  and  is  charac- 
terized by  the  deposit  of  uric  acid  and  its  salts  in  and  about  joints  and 
other  parts  of  the  body,  with  severe  inflammatory  symptoms  in  the 
parts.  Similar  concretions  may  form  in  the  renal  tubes.  (See  Chapter 
XIII.,  B.) 

Whether  there  is  imperfect  excretion  of  uric  acid  and  urates  by 
the  kidney,  or  local  causes  determine  its  deposit,  or  the  inflam- 
matory symptoms  follow  the  deposits  in  the  joints  or  lead  to  it,  are  all 
imsettled  questions.  It  is  certain  that  heredity  and  residence  in 
certain  regions  are  both  concerned  in  its  development. 
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The  serum  of  the  introduces]  blood  disa)ijH3irs  Hrst,  iuid  hence  ti 
is  a  tempomty  polycythemia  an  tlie  result. 

In  contrast  to  true  plethora  u  gcueral  lack  of  blood  is  called  anem^^ 
or  aliyeniia.  This  occurs  after  large,  acute  hemorrhages,  and  alao  after 
repeated  small  losses,  and  may  be  due  to  external  or  tate.rual  causes, 
yyucope  may  follow  the  loaa  of  about  501.)  gmnunes  of  blood.  When 
lialf  the  total  amouut  is  lost  dtath  usually  occurs.  Aft^r  dcatli  by 
hemorrhage  all  portions  of  the  body  are  remarkably  pale,  and  even 
Uie  veins  which  are  usually  full  of  blood  appear  empty.  Because  of 
the  lack  of  blood  the  natural  coli»r  of  the  organs  is  more  evident. 

In  chronic  anemias  nut  ouly  is  the  total  amount  of  blood  less  thau 
normal,  but  there  are  also  abnormal  relations  in  the  single  elements  of 
tlie  fluid.  If  the  watery  proportion  is  high  a  plethora  aerom  follow.-,. 
This  may  result  from  the  retention  or  introduction  of  enormous  amounts 
of  water;  the  former  is  noticed  in  kidney  diseases  and  the  latter  with 
excessive  ingestion  of  fluids. 

Au  experimental  serous  plethora  is  as  temporary  as  a  plethora  vera. 
Venous  injections  of  salt  solution  are  rapidly  lost  by  excretion,  and 
cannot  be  compared  to  the  retention  of  fluid  when  the  kidneys  fuuc- 
tionate  imperfectly. 

^Mien  the  blood  is  rich  in  water  and  j>oor  in  albumins  the  condition 
is  called  hydremia  or  kifpalbumtiiosU.  Such  a  state  may  reeult  from 
severe  albumiuuria,  and  hence  is  a  symptom  of  nephritis.  In  these 
coses  the  percentage  of  ulbumui  may  fall  from  the  normal  {S  per  cent. ) 
to  4  or  o  per  cent.  When  lai^  amounts  of  water  are  removed  from 
the  blood  the  condition  Ls  called  anhydremiay  and  a  form  of  this  is 
noted  in  cholera  and  oflier  diseases  with  profuse  discharges  from  the 
bowels. 

Other  qualitative  changes  in  the  blood  occur  when  physiolt^cal 
elements  are  not  excreted,  and  hence  aocumidate,  as  urea  iu  renal 
disease;  or  when  metabolic  products  are  not  completely  reduced,  as 
uric  acid,  sugar,  and  bile. 

Hcmoglobinemia  is  the  name  given  to  the  solution  of  the  blood- 
coloring  matter  in  the  serum.  It  results  from  the  ac^on  of  certain 
poisons,  as  chlorate  of  potash,  toluylendiamin  and  fungi,  after  trans- 
fusion of  blood  from  a  species  not  closely  related,  and  as  the  effect  of 
severe  bums.  The  pigment  in  many  cases  is  also  altered  in  its  com- 
position. ITemw/fobiniiria — the  passage  fif  blood-pigment  through  llie 
kidneys — and  hemoglobin  iiifurctd  in  these  organs  often  follow.  (Sec 
Chapter  XI.) 
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When  bile  pigment  is  dissolved  in  the  blood  it  gives  a  yellow  color 
to  its  foam.  This  condition,  which  is  known  as  cholemiay  appears 
with  icterus  neonatorum,  acute  yellow  atrophy,  pernicious  anemia,  and 
some  other  diseases,  and  there  are  present  in  tlie  blood  needle-shaped 
crystals  of  bilirubin. 

The  occurrence  of  corpuscular  elements  in  the  blood  has  been  noticed 
under  Metastasis  (p.  45).  Cells  of  various  organs  may  enter  the 
cinnilation,  as  from  the  liver  after  trauma,  necrosis,  and  eclampsia,  and 
these  cells  may  cause  embolism.  Giant  cells  from  the  placenta  may 
be  found  after  eclampsia,  and  at  times  giant  cells  enter  the  blood  from 
the  bone  marrow. 

The  presence  of  the  malarial  plasmodium  in  the  blood  results  in  the 
destruction  of  the  red  cells  and  the  appearance  of  pigment  in  the 
plasma  and  organs.  In  such  cases  of  melwiemia  hemosiderin  is  found 
in  the  spleen,  liver,  kidney,  and  marrow,  so  that  the  natural  color  of 
die  part  is  changed  by  it,  and  iron  may  be  excreted  through  the  kidneys. 

Blood  Poisons.  Together  with  a  strong  effect  upon  the  ner\'ous 
system,  many  poisons  also  destroy  the  blood  cells.  The  pigment  may 
be  changed,  new  combinations  nuiy  be  formed  with  it,  or  it  may  simply 
be  dissolved  in  the  plasma  by  destruction  of  tlie  red  cells.  Among 
such  poisons  may  be  mentioneii  cyanide  of  potassium,  sulphuretted 
hydrogen,  nitrobeuzol,  arsenuretted  hydrogen,  potassium  chlorate, 
amvl  nitrite,  and  others. 

Poisoning  by  carbon  monoxide  occurs  most  often  by  respiration  of 
coal  gas  or  illuminating  gas,  which  causes  a  firm  chemical  union 
between  the  hemoglobin  and  the  CO.  This  may  be  discovered  by  the 
spectroscope,  for  the  CO-Hb  gives  two  absorption  bands,  which  do 
not  disappear  after  the  addition  of  reducing  substances.  More- 
over, when  suspected  blood  is  mixed  with  a  double  \oliune  of 
XaOH  it  becomes  of  a  cinnabar  red  instead  of  a  dirty  red  brown. 
After  poisoning  by  CO  the  blood  in  the  cadaver  is  a  |)eculiar  bright 
cherry  red,  and  remains  fluid,  and  the  post-mortem  livores  are  also 
of  a  bright  red.  After  hydrocyanic  acid  and  its  potassium  salt  the 
blood  loses  its  j>ower  of  taking  up  oxygen,  and  the  cyanmethemoglobin 
formed  gives  the  blood  and  parts  containing  it  a  bright-red  color. 
Chlorate  of  potassium  in  large  doses  changes  the  blood  pigment  to 
methemoglobin,  which  has  a  brown  color  and  shows  in  the  spectrum 
four  bands,  only  one  of  which  is  distinct.  This  poison  causes  also  a 
hemoglobinemia,  with  destruction  of  the  red  c^lls.  The  post-mortoni 
lividity  has  a  [)eculiar  dull-gray  or  violet  hue.      In  the  organs  there 
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are  i^pots  of  a  sepia  color,  and  in  tlic  kidney  pigiueut  infarcte  <icuur, 
especially  iu  tlie  cortex,  as  brown  spots  and  lines.  (Sec  Chapter  XI, ) 
Sulpliuretteil  hydrogen  forms  sulphnr  methemoglobin,  which  turns 
the  l)l(»oil  dark  green  or  bhick,  and  the  red  cells  are  nrnre  i>r  luas 
destroye<l.  Slight  degrees  of  this  at-tioii  ai-e  a  regular  post-mortem 
iMXjiirrence,  noticed  osirly  in  the  intestinal  canal  au<l  udjai.'ent  org-ans.  ^| 


(6)  OliaDffes  in  the  Blood  Cells.  ■ 

The  cellular  elements  of  the  blood  come  in  part  from  tlie  marrow, 
in  pait  from  the  tiiplcen  and  the  lymph  nodes.     The  white  cells  are 

fewer  thiiu  the  re<l— ab..ut  in  the  pn»|>ortion  of   1  to  oOO  or  SOO. 


NoriDBl  blood  {trUtoliJ  M»ln).  1.  Normnl  red  eeU.  SnlLy  spread  niirl  i>veiil]r  lUloed.  1.  Norm&t 
roulvau.  3.  Nomul  red  cena,  varflugallKblly  in  slK,  Ihlckly  spread,  nhoniiiE  ccnlntl  cleuanau, 
4.  Karma)  redoell.  of  allgbtl;  alteiod  ghape.  b.  Lympliwrlc,  medlam  eIk.  0.  Larie  iDOiioiiucleu 
leucocyw,  Incurved  nucleia.  7.  Polynnclesr  neulropbllB  tencocyM.  S.  Bnlnoptille  leococyte. 
SaparaM  nuclwr  lobei. 


Tlie  red  cells  develop  in  the  marn>w,  and  during  embryonie  life  in 
the  liver  and  the  spleen  als*).     In  the  former  place  they  are  at  lirat 
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nucleated  erytliroblasts.     In  these  the  hemoglobia  appears,  as  in  the 
later  non-nucleated  stages,  as  a  distinct  yellow  color  in  the  cell  body. 

The  majority  of  the  white  cells — about  three-fourths  of  all  in  the 
circulating  blood — ^have  irr^ular  polymorphous  nuclei,  and  by  appro- 
priate stains  various  granules  may  be  discovered  in  the  cell  bodies 
(Ehrlich's  neutrophile  granules).  A  relatively  small  number  have 
granules  which  stain  with  eosin  (acidophile)  or  with  basic  stains  (mast 
cells).  These  granules  have  a  great  significance  in  clinical  examina- 
tions of  the  blood. 

The  iK)lynuclear  cells  of  every  form  of  granules  develop  from  tlie 
mononuclear  cells  of  the  marrow,  with  corresponding  granules,  and 
become  polynuclear  afterward. 

The  so-called  lymphocytes — which  arise  in  the  lymph  nodes  and 
the  spleen,  and  enter  the  blood  by  the  lymph  stream  and  the  splenic 
vein — are  in  general  smaller  than  the  otlier  white  cells,  and  possess 
a  single  round  nucleus ;  this  may  be  slightly  indented  and  so  nearly 
fill  the  cell  that  it  may  appear  as  a  free  nucleus.  Large  cells  with 
single  nuclei  are  found,  and,  like  the  small  lymphocytes,  have  no 
granules,  and  there  are  also  polynuclear  forms  which  are  without 
granules. 

I.  Alterations  of  the  Red  Cells.  The  cx)mmonest  change  in  the 
number  of  the  red  cells  is  a  diminution,  called  oUyocytliemia,  as  occurs 
in  anemia  of  all  varieties,  and  may  even  reach  a  tenth  of  the  normal. 
Thus  in  the  cubic  millimetre  they  may  number  500,000  to  600,000 
instead  of  4,000,000  to  5,000,000. 

Changes  of  form  are  of  many  kinds.     That  nearest  to  the  physio- 
logical Is  the  nucleated  red  cell,  normal  in  size  or  much  larger  (niegalo- 
Uast).    Abnormally  small  forms  are  called  microcytesy  and 
are  probably  normal  red  cells  in  process  of  disintegra-        fio.  iss. 
tion.     The  irr^ular,  pear,  biscuit,  and  dumb-bell  forms 
are  called  poikUocytes,  ^®  ^^^ 

Changes   in  the  shape  and   number  of   the  reil  cells      [C;Ot^ 
occur  in  all  anemias,  as  in  the  secondary  anemia  after  acute     O  (^    ^ 
and  chronic  losses  of  blood  (hemorrhagic  diathesis),   fol-     poikiiocytea. 
lowing  acute  general  infections,  chronic  ciichexijus,  and  in 
some  primarj'  blood  lesions  (chlorosis).     In  the  most  pn>nounced  form 
they  are  met  with  in  pernicious  anemia.       In  this,  as  in  all  severe 
anemias,  there  Is  fatty  degeneration  of  the  organs,  as  the  heart,  liver, 
kidneys,  and  es|Hx^ially  of  the  vessel  walls ;  and  l)eciiuse  of  the  latter 
lesion  there  may  occur  multiple  small  hemorrhages  in  various  parts. 


o^^ 
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Witli  the  ciestniction  of  the  red  eells  Uie  pigment  acciimul&teg  in  t 
variiius  organisms.  (Sot;  Hemosiderosis,  p.  74,  and  Chapter  X.,  1 
In  severe  ca-ws  the  blt)od  is  pale  red  and  even  yellowish,  and  vei 

Chlorosis  \s  a  disease  in  which  th<!re  is  a  decrease  in  the  hemi^lobui  I 
of  the  sinj^ie  i^ti  cells,  and  asually  they  are  also  decreased  in  Dtimh^.^ 
The  loss  of  hemoglobin,  or  oliffochmmeinla,  may  extend  even  to  o 
fourth  of  the  normal,     (.'hlorosis  is  commonly  a  temporary  conditio 
of  young  girls  at  puljcrty,  but  trani^itioas  t>ccur  to  pernicious  u 
With  the  changes  mentioned  there  is  often  a  poikilocytosis,  more  o 
less  marked.      HyiJoplasia  of  the  circulatoiy  apparatus  and  in  late 
yesirs  dilatation  nf  the  heart  are  also  common  witli  chlorosis. 

2.   Changes  in  the  White  Oella.     ^Vn  increase  in  the  number  a 
the  Ienoo<\\tc^,  usually  a  sii-ondiirx-  an<I  temporary  condition,  is  cal 
leucocytosis.     Tliis  occurs  two  U>  three  hours  after  eating  as  a  phvi 
logical   leucocjtosis.      The  condition    is  normal  aLio  in   pr^uancy. 
Puorpend  leucocytosis  is  referable  to  the  absorption  of  degeucrntinj 
matters  from  the  uterus  and  also  to  the  loss  of  blood  during  parturi-a 
tion.     Similar  increa.-^  of  the  wliite  cells  follows  hemorrhages,   iuid-f 
may  be  cauriwi  by  the  introduction  of  bacteria  or  tlieir  protcids  into  1 
the  blood ;    lioncc  it  is  a  symptom  of  many  acute  diseases.     Chronio  I 
forms  are  found  in  many   cachexias  mid  blood  diseases.     As  in  thfr  I 
normal  bloixl,  the  pitlyiiuclear  forma  exceed  the  other  white  cells,  hot  J 
in  chronic  leucocytosis  the  eosinophiles  may  be  increased. 

In  contrast  to  the  secondary  leuwwvtosis  there  are  progressive  oon—  I 
ditions  of  tfie  blood,  dei>endent  upon  lesions  of  lymphoid  ti.ssues,  in 
ivhich  there  are  an  increase  of  white  cells  and  variations  in  their  pro- 
portions. Tlie  oon<litiou  is  termed  leucoei/f/iemia  or  Irukaniti.  The 
cells  most  evidently  increased  are  the  lymphocytes,  normally  the  fewest. 
Accordnig  as  tliere  is  marked  hyperplasia  of  the  spleen,  the  lymph 
nodeii,  or  tlie  marrow,  three  forms  are  distinguished,  namely,  the 
It/tnphatii;  the  lienal  or  splenic,  and  the  iii)/e/o;/enou«. 

In  the  lymphatic  leukemlas  the  more  numerous  cells  are  tlie  small 
lymphocytes,  which  have  a  single  round  nucleas  and  are  formed  in  the 
nodes,  which  latter  are  hvjieqilastic. 

In  many  instances  the  case  is  a  combined  splenic  and  mrelogenoos 
leukemia.  Tlie  spleen  and  the  marmw  are  hypeq>laatic,  and  in  dte 
bloixl  there  are  eoeinophUes  and  large  myek>c}'tes  from  the  spleen  awl 
marrow,  having  one  or  two  nuclei  and  large  cell  iKxlies.  With  these 
there  mnj'  be  also  erythroblasts,  mast  cells,  niicroevtes,  leiicocj-tes 
enclosing  red  (;ells,  degenerated  red  cells,  awl  Charcot-Ijeyden  crystals. 


PLATE  XIII. 


Lymphatic  Leukemia. 

e  Mill,  rnngtly  Ktnnll  nud  wiLh  i^lngle  nucli 
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Mixed  Leukemia;   Myele 

Red  cells,  ro^  red ;  lefi  iif  the  middle  a  Daule&Wd  red  cull 
t  tfOfla  nncleos,  ubich  it  very  lergu  In  manj'  of  Ihem  :  9i)uil'  pi 
pbllM  *Kb  diirli  red  canoleB  In  the  Oeld.    Heniatpiy1ln-e«Iii. 


e  wtUIe  celle  witb 
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With  the  increase  of  white  cells  there  is  usually  a  decrease  in  the  red, 
so  that  the  proportion  may  sink  to  1  to  40,  or  in  severe  cases  the 
numbers  may  be  equal  or  the  white  cells  may  be  in  excess. 

Macroscopically  the  blood  is  light  and  raspberry  colored,  or  even 
grayish  yellow,  or  like  pus.  In  the  heart  and  vessels  there  may  be  a 
few  light  yellow  clots  which  are  covered  by  purulent  material.  The 
lesions  in  the  marrow,  spleen,  and  nodes  >vill  be  discussed  later.  In 
the  liver,  kidney,  lung,  intestine,  and  elsewhere  there  may  be  swelling 
and  hyperplasia  of  lymphoid  tissue,  lymphomata  resembling  granulation 
tissue,  infiltrations  with  white  cells,  and  white  hemorrhages.  The 
course  of  tlie  disease  is  seldom  acute. 

A  regeneration  of  the  blood  occurs  after  bleeding  and  in  convales- 
cence from  anemias,  and  is  due  to  the  activity  of  the  blood-forming 
organs.  After  hemorrhage  the  plasma  is  first  renewed,  then  the  white 
cells,  and  lastly  tlie  red. 

Among  the  parasites  occurring  in  the  blood  may  be  mentioned  many 
Ixicilli,  as  anthrax,  spirilla  of  recurrent  fever,  and  also  distoma  hema- 
tobium  and  filaria.      (See  Chapter  V.) 


B.    DISEASES  OF  THE  HEART  AND  PERIOARDIUM. 

malformations. 

Abnormalities  in  the  form  of  the  heart  depend  partly  upon  restricted 
^roN^-th  and  partly  upon  an  endocarditis  which  has  occurred  during 
fetal  life. 

In  the  first  stage  of  development  the  heart  is  a  straight  tube  which, 
by  complicated  bendings,  slowly  takes  on  its  familiar  form.  As  the 
rKjptii  between  the  auricles  and  ventricles  and  the  separation  of  the 
pulmonary-  artery  from  the  aorta  depend  upon  complicated  changes 
during  development,  defects  in  the  formation  of  these  parte  quite  com- 
monly lead  to  cardiac  malformations.  Either  tlie  septum  of  the 
trnncus  arteriosus j  or  that  from  the  auricles,  or  a  third  from  the  apex, 
which  by  their  union  complete  the  separation  of  the  heart's  chambers, 
may  by  defect  leave  a  patent /oraw^n  ovale  or  communication  between 
the  ventricles  or  between  the  pulmonary  and  the  aorta.  The  pul- 
monar\"  niiiv  arise  from  the  left  and  tlie  aorta  from  the  right  ventricle 
(transposition  of  the  great  vessels),  or  both  may  arise  from  one  ven- 
tricle. Congenital  hj^rtrophy  and  hypoplasia  of  the  heart  occur, 
and  the  latter  may  involve  the  entire  arterial  tree.      The  valves  may 
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varr  in  the  auoiber  of  their  com^^,  and  the  latter  may  be  fenestrated. 
The  comiDooest  case  is  where  more  than  one  abnorraalttA'  occurs,  as 
steunsis  or  utre^ui  of  the  pulraonary  arten,-,  n~ith  tlefect  of  the  septum. 
With  a  patent  ductus  Bottdli  and  b_vpertrophy  of  the  right  ventricle 
c^mpensatioD  may  he  established  ;  in  its  absence  cyanosis  a  pronounced 
in  the  earlier  days  of  life.  Anomalies  dependent  npon  fetal  endocar- 
ditis may  ap{>ear.  as  \'ai%~alar  defects  of  the  right  side.  (For  other 
cases  sec  Part  I.) 

Regressive  Lesions. 

Fragmentation  of  the  Hyocardinm.  Rupture  of  the  muscle 
bundles  in  the  papillarv  muscles  and  the  septum  may  occur  duriu); 
the  death  apony,  and  to  this  the  vaiae  fnigmentfUlo  myoanrdU  has  been 


P' 


The  Wion  occurs  i 
erwe  tears  in  the  fibrillse. 


I  scattered  way  as  microscopic  ) 


I 


e  flbm  wUb  hj^Une 
saapUt  lenKibMTue:  i 
¥\a.  m,— Faily  degenenlica  vf  Che  bean  idukIc. 


Necrosis  of  tlie  cardiac  uiu.scle  is  usmiUy  the  result  of  a  lepiaened 
bliKid  Mupplv,  and  appears  as  n  I<>hs  of  ritriation  and  a  hyaline  chaiifix' 
in  the  Hbrc,  with  a  later  pranular  de^neration.     (Fig.  HJ8,) 

Clondy  Bwelling  occurs,  as  in  other  orjrans,  during  acute  diseases,  as 
typhoid,  .'icarlet  fever,  diphtheria,  etc.  Microscopically,  countless 
pale  granules  are  foimd  in  tlie  cells,  which  couoeal  tlie  etriation  and 
rfic  niii  1,1.  Tlicie  dissolve  with  dilute  acetic  acid.  In  the  gross  the 
iiivui,;iii!ium  in  ojutque,  grayiali  red,  and  brittle. 
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Brown  Atrophy  (alrophla  fmca).  This  nanie  is  g'^'t^n  *"  an  a*™- 
pliic  coiulitimi  of  the  niiiscle  in  which  there  an-  gmnules  of  pigment 
H'ithio  the  tibrilla',  especially  about  the  nucleus.  The  granules  are 
vellowifih  brown,  and  distinguished  from  fiit  by  their  dark  color  and 
their  insolubility  in  ether  and  iUcohol  and  their  less  refraction,  fmm 
iilbuminoim  graunles  by  their  insolubility  iu  dilute  alkalies  and  acids. 
Brown  atrophy  is  partly  a  sunilo  change,  partly  an  accompaniment 
•if  cachexia,  due  t«  timiorB  and  chronic  anemias.     The  heart  is  smaller 


timn  normal,  tile  coronary  arteries  are  tortuous,  the  papillarj-  muscles 
!ind  tlie  scetion  of  the  heart  wall  are  thin,  dark  brown  red,  relaxed, 
iiiul  brittle. 

Fatty  Heart.  Two  forms  of  thi.--  condition  are  recognized — the 
degenenition  {iliyifi-ftlio  ndijiwa)  and  the  true  fatty  lieart  (ohenltjtK 
or  luUpOKiti'^  vonii/'). 

(a)  Fatty  Dageneration.  Diffusely  or  in  scattered  points  there 
appear  small  fat  dmps,  wliich  are  i-ecognized  by  their  refraction  and 
their  Holubilitle.-i ;  if  abundant  the  fat  hides    the    striation.      Macro- 
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scopk^ally  tlie  lnairt  mus<'le  is  penerallv  yeUowish,  with  striated  and 
Bpottecl  marking  (' '  tiger  heart ' ' ),  ajid  under  both  seroiLS  membranes 
the  fat  tan  be  made  out  bv  tiie  nak<-d  eye ;  or  the  organ  is  yellowish 
red,  \iA  cut  surface  i^  dull,  and  the  mnsclo  id  generally  soft  untl  brittle. 

Fatty  dc^aerutiou  begins  as  a  cloudy  swelling  or  is  6itti,'  fn:)ni  ihe 
start.  It  occurs  with  general  albumiuoug  degenemtion,  in  aneuiiu — 
eepecially  jMimlcious — with  arsenic  and  phosfihonis  poisouiiig,  aud 
acute  yellow  atrophy  of  the  liver.  It  may  develop  when  Uie  cardiac 
vessels  arc  steiiosc<l,  juid  also  with  chronic  valvular  lesions. 

(A)  Cardiac  obesit;  is  not  a  priraari-  iattx  degeneration  of  the  heart 

muscle,  hut  is  due  to  the  accumulation  of  subpericardial   hit  and   iu 

jienetration  between  the  muscle 


I 


the  muscle  is  tljen  atro- 
M^hanlcally  aud  replace<l 


fibres; 

bv  fat.  In  this  way  the  thui 
wail  of  the  right  ventricle  may 
Ix'  niorr  or  less  completely  re- 
]»lao<'d  by  fat.  ^\'hen  tlie  fat 
rfflches  tlie  endocardium  it  may 
l"H'  ^eeu  beneath  this  surface  a.s 
yellow  siKits.  This  form  of  fattj- 
heart  occurs  in  drinkers,  in  gen- 
er-.il  olK'sity,  and  at  times  with 
true  fatty  degeneration.  In 
advaucwl  age  tlie  fat  becomes 
gelatinous. 

Amyloid  di^ueration  is  rare 
in  the  heart,  and  occurs  usually 
in  scattered  sjwts. 

Circulatory  Disorders. 

VenoiLs  stasis  gives  the  heart 
jteeuliar  blue  look,  and  the 
are  distended, 
degree  of  hydnnwriear- 
liiuii  is  often  associated  witli  it. 
In  geuei-al  iiuemia  the  heart  is  |>ale  red,  or  it  may  be  bmwu  luid 
atrophic, 

Isciiciniii  f)f  smaller  or  buffer  (tortious  occurs   with  disease  of  the 
easels,  espeoollv  atliernma,  which  narrows  their  lumen,  aud 
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al*j  with  thrombosis  and  embolism  of  tliese  vessels.  The  Utter  cou- 
(litiuDd  may  be  due  to  atheroma  or  to  syphiUtic  arteritis,  aud  tlie 
emlxtli  may  come  from  such  lei^ioiM  or  from  the  valves  of  the  lieart. 
When  a.  ves^l  i^  closed  its  correspoudiag  muscle  fibres  become  uecrotic. 
lose  their  striatiou,  and  form  a  homt^ncoas  mass  (iufarct),  which 
appears  whitish  and  striped  or  dentate  in  form.  At  first  tlie  area  is 
haini :  later  it  may  soften  (myonialucia)  and  be  replaced  by  fibrous 
tissue.  In  such  conditions  and  witli  inHummatiou  of  tlie  heart  ami 
^reneml  !>eptic  conditious  small  bleedings  aud  hemorrhagic  infarcts  may 
l»e  fouud  in  the  heart  muscle. 

InflaomiiiticHi. 

Exudative  and  productive  inflammations  involve  especially  the 
epicurdium  and  the  eudocardium,  seldom  the  myocardium. 

Endocarditis.  Apart  from  this  lesion  duriug  fetal  life,  its  com- 
monest site  is  the  eudocardium  of  the  left  ventricle,  especially  of  the 


on  Hie  aortic  vh  ve 

mitral  aud  the  aortic  valve.  If  it  attacks  tlie  endocardium  of  the 
ventricle  or  the  auricle  it  is  usually  near  tlie  valves  or  in  tlie  tendons 
of  the  i»apillary  muscles.  Three  chief  forms  arc  distinguished,  which 
may  [KISS  into  each  other,  namely,  the  acute  verrucous,  the  clirouie 
fihrous,  and  the  ulcerating  or  diphtlieritic  en<lociinlitis. 

1.  lu  endocarditifl  veiTucosa  thero  aro  fomuMl — usually  on  the  under 
siile  of  the  line  of  contact  of  the  cus|)s — small  warty  <)r  [)apillar\-  pro- 
jections, often  arnmj^ed  ui  rows,  which  may  be  so  ^uiiill  as  hardly  to 
he  visible,  or  may  reach  a  relatively  lai^  '^i/.a.  In  color  they  are 
grayish  yellow,  or  by  imbibition  of  blood  pigment  tliey  may  be  re<l- 
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dish,  and  in  cousistence  they  am  usually  soft.  On  their  surfaces  then; 
is  commonly  a  layer  of  fibrin,  thrombotic  precipitates  from  the  blotHi, 
which  may  easily  be  lifted  off.  Microscopic  examination  shows 
corresponding  layers  superficially,  which  are  granular  or  tliread-Iikc, 
and  consist  of  fibrin  and  pLites,  with  leucocytes.  The  remainder  of 
the  wart  consists  of  cellular  granuktion  tissue,  and  in  older  cases  there 
may  also  be  many  vessels  and  leucocytes.  Tlie  upper  layers  may 
become  necrotic  and  fuse  with  the  fibrmous  deposits. 

Because  of  the  soft,  gelatinous  nature  of  the  verrucous  formations 
they  are  liable  to  be  broken  off  and  carried  as  emboli  to  the  kidneys, 
spleen,  or  brain,  where  they  cause  infarcts,  and  in  tlie  last-mentioned 
place  areas  of  softening.  Verrucous  endocarditis  is  less  maligiuiut 
than  t)ie  ulcerating  form,  and  it  causes  fewer  infarcts,  and  they  less 
often  ulcerate. 


The  lesion  localized  on  the  valves  usually  heals  by  conversion  of  tht; 
exudate  into  fibrous  tissue,  and  owiuj;  to  the  subsequent  contraction  of 
this  there  may  Iw  marked  deformity  of  the  valves,  with  resulting 
functional  disturbances. 

2.  OliTonic  Fibrous  Endocarditis.  Similar  lesions  to  those  which 
result  from  the  verrucous  pn)ce!-s  iniiy  begin  as  chronic  changes  from 
the  first,  and  lead  to  the  same  distj)rtion  of  the  valves.  This  process 
is  cidled  chronic  fibrous  eudocsinlitlH.  In  the  course  of  the  disease, 
with  or  without  a  previous  acute  sbigt^,  there  may  be  exacerbations  of 
the  lesion — !i  recurrent  endocarditis — which  Imve  tlie  same  funotiunal 
and  anatomifsU  results  in  tlie  valve,s ;  and  the  atheromatous  deiH>sits  in 
the  aorta,  which  are  common  as  a  s<'Tiile  cliimge,  may  occur  m  the 
valves  also.     Tiiiis  the  cusps   become   cailh>us    and  tbiokene<l,    un<l 


DIHEASES  OF  THE  CIRCULATORY  APPARATUS. 


277 


rej^resaivc  changes  l>egiu  iii  them  whicli  Itad  to  fatty  softeuing  tind 
defect  or  to  atheroma.  T'pon  the  calcified  and  tliirkeued  jiortifnis 
umgiila  dejK»sit,  and  funrtional  di.surders  (jccur  as  before, 

:i,  Endocarditia  Ulcerosa,  sea  Diphtheritica.  This  is  railed  malignant 
endocarditis  U'wiiise  of  the  iilcerati\-e  destruction  of  the  parte  involved 
and  the  severity  of  the  cliniiul  course.  The  valvea  are  foiuid  covere<l 
with  a  taass  of  detritus  made  np  of  coagula  and  the  destroyed  cusp. 
The  valve  may  be  jwrforated  or  separated  entirely  by  this  process ;  or 
tlie  thinued  valve  may  buljje  in  the  direction  of  the  flow  of  blood,  aud 
«o  form  an  acute  vulvulur  aneurism.     Siniihir  ulceration  takes  place 
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on  the  wail  of  tlie  cjivitie^",  especially  in  the  \-icmit\  of  the  vilvea,  and 
when   the  chordie  tendineie  are  affected  they  nia\  be  broken  tlirough. 

Embolism  is  very  common  in  tlie  LSJiirse  of  malignant  endocarditis, 
and  as  tlie  emboli  carry  pyogenic  organism.*  m  them  the\  produce 
abwssBes  wherever  they  lo-Ige.  Pyemic  ulcers  ina\  be  found  hi 
various  organs  without  actual  infarct  formation. 

The  etiology-  of  tlie  different  forms  of  emlocarditis  is  not  constant, 
and,  moreover,  one  variety-  may  blend  with  another.  In  the  verrucous 
and  chronic  fibroTi.s  lesions  bacteria  ai-c  seldom  found,  perhaps  becau,«e 
they  rapidly  '1'*^'  ""''  "■*  i"emoved.  In  the  ulcerating  form  they  arc 
wiiistant  ami  of  several  varieties,  incUidiug  sUiphylococci,  streptococci. 
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pneumococci,  and  others.  Endocarditis  occurs  independently  and  also 
with  other  diseases,  the  verrucous  form  with  articular  rheumatism 
especially,  and  sharing  its  tendency  to  return.  Ulcerating  and  vemi- 
cous  forms  occur  with  typhoid,  puerperal  fever,  and  pyemia,  jmrtly 
as  the  result  of  the  causes  of  these  affections  and  partly  as  the  source 
of  a  new  distribution  of  pyogenic  organisms  by  metastases. 

Defects  of  the  Valves.  Endocarditis  causes  three  varieties  of 
valvular  defects,  as  follows : 

1.  The  cusps  may  be  wholly  or  partially  thickened  as  the  verruc^e 
are  absorbed,  tlicir  edges  being  stiff  and  indented,  or  hard  projections 
may  remain  on  them,  so  that  tlie  surfaces  no  longer  fit  exactly  upon 
each  other,  and  the  valve  is  called  insufficient. 

2.  The  cicatricial  contraction  of  tlie  new  fibrous  tissue  pnxluces 
shortening  in  the  cusp  and  retraction  of  the  chordce  tendinece  and  the 
edges  of  the  ostium.  The  result  is  here  also  an  imperfect  closure  or 
insufficiency. 

3.  Adhesions  may  form  between  neighboring  parts  of  cusps,  or  a 
cusp  and  the  wall  of  the  heart  or  a  vessel,  so  tliat  with  tlie  opening  of 
the  ostium  the  cusps  can  not  retire  and  leave  the  lumen  free ;  hence  a 
permanent  narrowness  occurs,  which  is  called  stenosis.  All  these 
lesions  may  be  combined. 

When  such  valvular  defects  are  marked  they  produce  functional 
disorders  wliich  increase  the  work  of  the  heart  and  a  resulting  hyj)er- 
tropliy  of  the  muscle  (p.  99).  Other  crises  of  insufficiencv  depend 
upon  distention  of  the  valves,  with  involution  of  die  edges  of  the 
cusps,  rupture  of  the  tendons;  and  at  times  great  dilatation  of  a 
cavity  produces  a  rehitive  insufficiency.  This  is  seen  in  the  left  ven- 
tricle with  atheroma  and  aneurism  of  the  aoiia,  in  the  right  tvs  the 
result  of  emphysema,  and  m  both  with  j>ericardial  adhesions.  Regur- 
gitation of  the  blood  stream  causes  thi(^kening  of  the  valves  and  fil)n>us 
changes  in  the  heart  muscle. 

In  the  bodies  of  infants  there  often  appear  small,  soft,  and  reddish 
nodules  on  the  edges  of  the  valves  which  siniuhit(»  acute  endocarditis, 
but  are  only  the  remains  of  fetiil  mucoid  tissue.  In  both  infants  and 
adults  other  thickenings  may  be  found  on  the  mitral  and  aortic  cusps, 
which  occupy  the  free  edge  of  the  cusp,  but  are  separated  from  it 
by  a  kind  of  seam,  and  on  the  opposite*  side  gradually  fade  into  the 
valvular  tissue.      These  are  anomalies  of  dev(»lopnient. 

Acute  Myocarditis.  An  acute  inflammation  of  the  heart  nuiscle 
may  arise   from  similar  lesions  of  either  serous  surface  or  bv  emlxjli. 
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especially  from  ulcerative  foci.  In  the  fresh  state  the  part  affected  is 
in  granular  or  fatty  d^eneration,  or  necrotic,  and  the  tissue  between 
the  fibrilLe  is  infiltrated  with  leueocj-tes.  If  it  originated  through  the 
vascular  system  there  may  be  emboli  in  tlie  arteries  and  anemic  or 
hemorrhagic  infarcts.  In  other  cases  the  infarcts  are  purulent  and 
may  be  multiple,  as  in  the  course  of  pyemia. 

When  such  an  acute  myocarditis  heals  a  granulation  tissue  forms  in 
the  focus  and  organizes  into  a  fibrous  scar,  which  resembles  that 
resulting  from  a  primary  in&rct  and  necrosis  (p.  275).     Such  callous 


CUiodJc  mfocsidlUs.   m.  Unacle 


scars  may  stand  in  evident  relation  to  similar  fibroses  in  the  endocar- 
dium and  about  the  valves.  This  process  is  called  fibrous  myocarditis, 
and  it  may  arise  from  acute  inflammation  or  simply  from  closure  of 
an  artery. 

In  other  cases  there  is  a  diffuse  fibromatosis  wliich  produces  many 
small  cicatricial  lines  and  spots  throughout  the  muscle,  so  that  the 
myocardium  is  very  hard,  and  even  with  the  naked  eye  may  be  irregu- 
larly sclerosed.  Such  conditions  arc  due  bi  tlie  degeneration  of  count- 
lens  fibrilbe,  whose  places  are  taken  by  fibnms  tis.-!iio.  It  may  follow 
atheroma  of  the  coronary  arteries  and  eonse(|iieiit  disturbance  of  the 
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nutrition  of  the  myocardium,  or  it  may  follow  certain  poisonous  influ- 
ences (tobacco,  alcohol,  lead),  or  in  some  cases  it  depends  upon  straining 
and  stretching  of  muscle  fibres  from  strong  overdistention  of  the  dilated 
or  hypertrophied  wall,  with  valvular  defects.  The  apices  of  the 
papillary  muscles  often  are  thus  affected. 

Cardiac  Aneurism.  In  consequence  of  weakening  of  the  heart 
wall  the  blood  pressure  may  produce  a  bulging  of  a  certain  part,  witli 
thinning,  and  this  is  called  a  cardiac  aneurism.  The  acute  form  follows 
ulcerative  endocarditis  or  simple  myomalacia,  especially  when  an  inflam- 
matory process  attacks  the  myocardium,  and  in  such  cases  there  may 
be  actual  perforation  of  the  organ.  In  a  similar  way  the  chronic 
aneurism  develops,  because  of  lessened  resistance  in  parts  which  are 
the  seat  of  fibrosis  or  inferct.  Most  often  the  chronic  form  occurs  in 
the  distribution  of  the  left  coronary  artery  (descending  branch).  On 
the  uiternal  aspect  there  is  usually  a  deposit  of  fibrin,  which  may 
adhere  closely  to  the  wall. 

Hypertrophy  and  Dilatation. 

The  origin  of  hypertrophy  has  been  already  mentioned  in  Cliapter 
III.,  li.  and  VI.  Simple  dilatation  causes  an  increase  in  the  cv^paeity 
of  the  cliambers^without  thi(!kcnin<i:  of  their  walls, which  involves  flatten- 
ing of  the  trabeiHihe,  lengthen in^i:  and  thinning  of  the  papilhirv  nmst^les, 
and  thinning  of  the  wall.  Ilypertropliy  eombineil  with  dihitiition  is 
called  eeeentric;  by  itself  it  is  ealled  simple.  Dilatation  alone  may 
occur  in  greatly  weakened  conditions,  with  blood  diseases  and  aft(»r 
severe  bodily  exertion ;  and  in  the  latter  (;ase  it  may  Ix;  tem|K)niry  or 
|x»rsistent,  followed  by  hypertrophy  or  developing  in  a  heart  already 
hypertrophied. 

When  the  right  ventricle  is  chiefly  involved  the  heart  becomes 
broader,  and  the  apex  is  formed  in  part  by  this  ventricle  instead  of 
whollv  l)v  the  left,  as  is  normal.  When  the  left  ventricle  is  dilated 
and  hypertrophied  the  heart  becomes  longer  and  of  a  more  conical  form, 
and  the  septum  bulges  toward  the  rii^ht. 

The  eliuieal  picture  of  cjirdiae  insuffieieney  can  develop  from  simple 
(le<i:eneration  of  the  myocjirdinni ;  from  valvular  defects  which  are 
uncompensated ;  from  other  mechanical  conditions,  as  synechia  peri- 
cardii ;  from  loss  of  compensation  in  the  hypertrophied  organ,  im|KT- 
feet  nutrition  of  the  muscles,  with  (;oronary  sclerosis,  and  from  closure 
of  these  vessels  and  fibrous  chanjices  in  the  nivocardium. 
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Infections  Orannlomata. 

Tubercular  lesions  occur  iu  the  heart  most  commonly  as  a  pericarditis 
(see  below).  In  geueral  tuberculosis  there  may  be  small  tubercles 
under  the  endocardium.  Tubercular  endocarditis  is  extremely  rare. 
On  the  XTdves  there  are  small  excrescences,  often  polypoid,  M'ith 
caseous  centres,  and  tubercle  bacilli  may  be  found  in  them. 

Syphilitic  lesions  are  not  common  in  the  heart,  (jumma  of  the 
muscle,  syphilitic  pericarditis,  and  arteritis  with  myomalacia  and 
fibrosis,  are  the  usual  forms  encountered. 

Tnmors.  Fibroma,  myxoma,  and  rhabdomyosarcoma  have  been 
noticed  in  the  heart,  and  metastatic  sarcoma  and  carcinoma,  but  all 
these  are  unusual.  The  |)ericardium  may  become  involved  when 
tumors  invade  tlie  mediastinum  or  the  pleune. 

Iignries.  Perforating  wounds  are  usually  followed  by  rapid  and 
fatiil  hemorrhage,  but  cases  of  healing  are  known.  0(*casi<)ually 
rupture  of  the  heart  lias  followed  the  action  of  a  blunt  external  force. 

Lesions  of  the  Pericardinm. 

In  the  pericjirdial  cavity  a  small  amount  of  serous  fluid  is  normally 
f«>uud — al)out  4  to  5  c.c. — but  with  a  protracted  dcjitli  agony  this 
amount  may  be  100  c.c.  or  more.  I^arger  amount^  are  allied  hydro- 
jHrirardiinHy  and  follow  general  venous  stasis.  Tlie  fluid  is  either 
clcjir,  or  contains  a  few  fibrinous  flakes,  or  l)ecomes  turbid  in  the  air. 

HniwpericardiHfn,  or  effusion  of  bloixl  into  the  cavitj',  follows  jK»ne- 
trating  wounds  of  the  heart,  nipture  of  the  hwirt  wall  or  of  coronarj' 
aneurisms.  In  hemorrhagic  pericjirditis  there  may  be  so  much  bl<KHl 
in  the  exudate  that  it  appears  to  Ixi  nothing  but  fluid  bhxMl.  Small 
petechiie  and  ecchymoses  occur  in  the  ])erirardium  with  inflanmiations, 
in  certain  cachexias,  and  commonly  :ifter  death  by  asphyxia. 

Verj'  rarely  air  gains  entrance  to  the  pericardium  {pncumopericar' 
(Hum)  by  trauma  or  ulceration  of  adjacent  hollow  organs,  as  the 
stomach,  esophagus,  and  lung.  AVlien  putrefaction  otvurs  in  a  i>eri- 
ojinlial  exudate  there  may  be  a  collection  of  gases  in  the  cavity. 
During  the  progress  of  an  autopsy  an  artificial  empliysema  of  the  outer 
layer  of  the  pericardium  occurs  as  the  sternum  is  lifteil  off. 

Inflammation. 

1.  Serofibrinons  pericarditis  b^ins  as  a  clouding  of  the  more  or 
less  hyperemic  membrane,  with  the  addition  of  a  small  |)etechi«e.      In 
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After  the  exudatioa  of  fibrin  there  is  a  develo|)ment  of  graaula- 
tion  tisisue,  whidi  becomes  organized,  and  under  the  fibrin  fornix  a 
laver,  which  is  at  firrt  gravid  red  and  then  firmer  and  more  gray. 
The  process  resultd  in  the  formadoD  of  fibrous  scars,  which  are 
known  an  taidinous  thickenings  (inocu/tE  alOda),  on  the  sur&ce  of  th& 
organ. 

It  is  not  mioommon  to  find  the  two  kyers  of  the  pericardium 
adherent  bj  the  fibrin,  and  when  this  becomes  oi^ganized  the    fusion 
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may  be  permanent.  It  may  involve  the  entire  mvity,  obliterating  it 
(synechia),  or  only  certain  areas  (adhesive  pericarditis).  In  t)ie  latter 
ca.-ie  tlie  movement  of  the  heart  stretches  tlie  adlicsions  into  bands, 
which  may  interfere  with  the  fmiction  of  the  orgari,  and  this  is  more 
marked  in  proportion  to  the  extent  of  their  attiichinents.  An  external 
ppricarditis  causes  such  fibrous  bands  in  the  niediastintim. 

Serofibrinoas  pericarditis  may  be  prinian.-,  or  acii>m]iany  infections 
di.>i«ises,  or  arise  hy  confaguity  from  pleura!  mid  iiictliastinal  iiiflain- 
Illations. 
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2.  ProductiTe  pericarditis  may  follow  Uie  first  variety  or  bc^iu 
independcutly.  The  resultti  are  practically  the  same  as  giveu  for  tho 
former, 

:i,  SnppnratlTe  pericarditis  is  unusual.  It  may  follow  au  ulcera- 
tive endocarditis  or  purulent  myocarditis,  or  similar  inflammation  in 
neighboring  tissues,  or  tlie  pleura ;  or  it  may  occur  from  pyogenic  emboli 
and  in  the  oour»e  of  pyeoiia.  It  is  usually  fibrinoos  and  hemorrhagir 
as  well  as  purulent.  If  not  fiital  the  lesion  may  heal,  ae  in  fibrinous 
pericarditis,  by  granulation  and  or^niziition.  Exudate  which  is  not 
absorbed  may  thicken  and  be  infiltrated  with  lime  salts. 

Pericarditis  externa  affects  the  outer  layer  of  the  parietal  pericar- 
dium, and  follows  extension  of  inflammatioD  from  tlie  mediastinum  or 
the  pleura,  etc. 


*V-  ^ 
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Tubcrtulii  IS  of  the  jieric-mhnin  ocdir  t.h  pirt  of  a  general  niihin 
disfjiM,  with  the  formition  of  snull  nodule  ,  Mhicli  undtrgi>  cLsuitioii 
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ti  U(  tun  KTome  en-n-cm  FIil  k  mu  il(\tlop  as  a  heniatogtuou 
infiitiiiii  1  prenyls  from  suuilii  lii  ui  c  of  th*.  pleura  and  lung  or  thi 
iiiishi  tiiul  nodi 
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C.   DISEASES  OF  THE  VESSELS. 
Regressive  Ohauges. 

A  series  of  regressive  lesions  in  the  vcHsels  may  be  observed  as  purt 
of  a  geDcnil  coudition,  and  also  connected  ^vith  arteriu-sclerosis  and 
other  diseases.  Thus  atrophy  may  affect  the  vessels  either  with 
general  atrophy  or  as  the  result  of  local  processes,  as  aneurisms,  fibrous 
changes  in  the  media,  calcification,  etc. 

Fatty  degeneration  occurs  in  the  iotima  and  media  of  lai^  vessels, 
and  also  in  capillar)-  walls,  witJi  atheroma,  in  anemias  and  cachexias, 
aud  acutely  with  many  poisoniugs. 

When  the  intima  is  fatty  the  stellate  ^_   ^,..._^.     — ■■- t 

t«llM  may  be  completely  permeated 
by  fat  droplets,  so  that  the  form  of 
the  cells  is  evident  witliout  Further 
preparation.  (Fig.  179.)  When  the 
media  is  fatty  the  granules  are  found 
in  the  miLscle  cells.  In  the  smaller 
vessels  such  changes  may  result  in 
rapture. 

Calcification  occurs,  a^ntrt  from 
atheroma,  as  a  senile  change  in  the  arteries,  and  the  fine  particles  of 
lime  in  the  muscle  cell  appear  as  fine,  circular  Imea  on  the  wall. 
AVhen  very  marked  this  process  converts  the  vessel  for  a  distance  into 
a  hard,  inelastic,  brittle  tube. 

Amyloid  degenenition,  like  the  hyaline,  begins  in  most  cases  in  the 
vessels  of  various  organs  (pp.  60,  (J7). 

Atheromatosis  (Arterio-sclerosis). 
Tliis  lesion  involves  a  region  or  the  greater  part  of  the  vascular 
system,  and  consists  in  thickening  and  proliferation  of  the  intima, 
urtiich  varies  according  to  the  size  of  the  vessels  attjicked.  In  die 
laige  vessels,  like  the  aorta,  and  sometimes  in  smaller  ones,  there  are 
flat  and  slightly  jtrominent  yellowi.sh  plates  on  tiie  inner  surface,  espe- 
cially common  alK)Ht  the  origin  of  branches  from  the  main  trunk.  In 
otlter  cases  there  is  a  diffuse  thickening  of  large  sections  of  the  mtima. 
Very  soon  there  is  a  spotted  yellow  look  in  the  thicker  parts,  caused 
by  partial  fetty  degeneration,  A  similar  change  affecti  the  endothelia 
over  Uie  plates,  which  up  to  that  time  may  have  been  smooth  and 


Fittf  stelUte  calls  ftom  the  aortlo  lutlmB. 
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dear.     Miuroecopically  there  are  many  round  or  fusiform  cella 
iutlma,  togetlier  with  u  fibrillar  biisemeut  substance,  whi«h  iat«?r  becnm 
firmer,  more  sclerotic  and  less  cellular,  aud  HnuUy  a  imifurm,  htimo- 
geueouH,  softened  mass.     (I''ig.  25.)     As  long  as  tiiu  cell  structure  is 
appreciable  tiie  fat  is  foimd  especially  in  the  stellate  cells  already  nien- 
tJoneO,  and  may  l>e  demonstrated  by  stripping  off  a  layer  i 
with  a  forceps  and  examining  it  under  the  niicrosco|M!.     Inci 

suc)i    an   area  discKtvers   beneath  it  i 
^"'  "'''■  mass  made  up  of  detritus,  often  colore 

with  blood,  wliich    contains  fat   ; 
cholesterin.     (Ju    tlie  surface  of  i 
intimu  there  are    rough   plawsn  f 
kiss  of  cudothelia  or  perforation  of  | 
deeper,  softene<l  portion.    lu  the  latb 
<:Lr.L'  tlicre  niay  be  ulcerative  defects  OeI 
:-nnie  exteut,  with  undermined  < 
iiid   particles  of   detritus  clinging  t 
ilir  base.     These  may  be  the  seato 
libnuous   deiJosit.      Infiltratio 
lime  salts  is  wmmon  Ixjth  in  the  hy-j 
pcqtlastic  parts  of  the  intima  and  a 
in  the  ulcers,  either  as  granules  or  ii 


imnUiiu  maeaterlc  arterr.  ^,  Ad- 
,  SI  Uusi^ulaTig:  to  IM  tnnerslde 
Dtimft.  whlcli  l!  DbrUtated  at  i, 
1  wltli  amall  celli  at  a,  a',  c. 
Vacuotei  (h>m  ntleolug.  t.  Calclflvd  parti. 


In  the  small  arteries  tlie  sclcrotieM 
part  of  the  process  is  more  pronounced'! 
than  the  fatty  or  calcific,  which  lattw  J 
practically  disappears  in  the  sniidlest.  The  thickening  of  the  intimtt  u 
also  commonly  diffuse.  Normally  there  is  almost  no  intima  tissue  B 
the  smaller  arteries,  like  those  of  the  Sylvian  fissure,  but  the  cudoth^  A 
lial  cells  lie  directly  upon  the  elastic  layer ;  but  when  they  become  the  I 
seat  of  atheroma  there  may  be  a  proliferation  of  cudothelia,  wbi^  I 
supplies  »  comparatively  broad  layer  between  cudotheliiun  ami  elastittJ 
himella. 

The  adventitia  and  media  of  atheromatous  arteries  suffer  regressive  I 
changes,  either  fatty  or  calcareous  or  atrophic. 

The  results  of  adieronia  in  small  arteries  are  those  of  txvlusiou  by 

e  process  or  by  fibrin  and  thrombosi-i,      lu  the  lai^r  vessels,  as  tlie 

rta,  the  weakening  of  the  wall   i>erriiits  great  dilatatjon,     Middlc- 

sised  arteries  sliow  stenosis  in  places  and  dilatation  in  otlicrs.      The_, 

hyperplastic  tJssne  is  far  less  elastic  and  pliable  dian  the  normal, 
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hence  the  blood  pressure  may  lead  to  rupture  at  tlie  site  of  the  lesion, 
especially  as  the  other  layers  liave  undergone  regressive  clianges. 
Many  of  the  important  hemorrhages  in  the  brain  are  explained  by  the 
rupture  of  such  diseased  arteries.  When  the  distention  of  tlie  vessel 
is  more  gradual,  aneurism  may  be  the  result,  and  in  time  this  also 
ruptures. 

With  general  atlieromatosis  the  loss  of  vascular  elasticity  causes 
general  circulatory  disorders,  for  the  work  of  the  heart  is  increased  by 
removal  of  the  adjuvant  elasticity  of  the  arteries.  Embolism  is 
common  in  these  ciises,  from  the  fibrin  deposited  on  rough  places  and 
from  the  breaking  of  softened  foci  into  the  blood  current,  which  latter 
may  cause  multiple  capillary  embolism. 

(jreneral  atheroma  of  most  of  the  arteries  is  the  rule  in  old  age ;  but 
it  may  be  specially  marked  in  certain  sections,  as  the  coronary  arteries 
and  the  aorta,  and  from  the  latter  site  the  process  often  extends  to  the 
aortic  valve. 

Other  cases  of  atheroma  occur  when  there  is  permanent  increase  of 
the  blood  pressure,  with  hypertrophy  in  valvular  lesions,  or  with 
kidney  disease.  Dilatation  of  the  diseased  vessel  may  then  be  due  to 
the  repeated  increases  of  intravascular  pressure  as  the  heart  function- 
ates, and  even  the  capillaries  may  be  distinctly  larger  than  normal. 
The  thickening  of  the  intinui  may  be  regarde<l  as  a  reparative  preven- 
tion of  extreme  dilatation,  but  its  degenerative  changes  directly  lead 
to  this.  When  the  arterial  system  is  generally  thickened,  as  occurs 
in  some  aises  of  chrcmic  renal  disease,  the  name  arterio-cjipillar}' 
fibrosis  has  been  given  to  the  condition.  (Gull-Sutton. )  When  tlie 
lesion  of  atheroma  occurs  in  early  life  it  is  spoken  of  as  presenile 
atheromatosis,  and  ccrtjiin  of  these  cases  may  be  referred  to  syj)hilis; 
probably  many  have  a  wuisiil  relation  to  aneurism  formation.  When 
the  disease  attacks  the  media  and  the  adventitia  (mesartoritis,  peri- 
arteritis) the  outer  layers  of  the  vessel  are  marked  by  fibrous  scars  in 
the  line  of  the  vasii  viisorum ;  and  since  lK)th  elastic  and  musciihir 
elements  are  lost  in  such  j)lacxis,  it  is  probable  that  the  weakeueil  wall 
Ls  specially  lial)lo  to  aneurism,  as  is  seen  most  often  in  the  aortii. 

In  some  cases,  l)esi(le  the  fibrous  hypeq)lasia  alM)ut  the  vasa  vasonmi 
there  is  a  snuill-cell  infiltration,  which  later  becomes  cjiseous,  imd  the 
intima  is  usually  thickeiUKl  and  dimpled  over  such  adhesions.  The 
prcK^ess  is  sypliilitic,  and  occurs  most  often  in  the  thoracic  aorta;  and 
when  the  oritrins  of  the  coroiuirv  arteries  are  affected  they  may  be 
closed  off,  and  sudden  death  may  result. 
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Periarteritin  tiodoma  is  the  name  given  to  a  rare  arterial  disease  in 
which  the  arteries  of  various  or^;aDs  preseat  manjr  nodules  in  their 
course.  Tliese  are  made  up  of  cellular  infiltration  and  prolifemtioo  of 
tlie  three  layers,  and  the  uormai  elements  disappear.  Thrombi  an<l 
aueurisms  arc  commou.     The  disease  is  probably  due  to  acute  infection. 

Proliferation  of  the  iutima  oix:urs  in  other  coiiditious,  at  times  as  2 
physiological  process.     All  these  have  in  common  a  thickening  of  the 


organ  liation  of  hro 


iiitima,    and     re  f,ro  |  e  I  /  "  n      nee  the  himcn 

may  In-  wholly  destroye*!,  l)nt  their  oritrin  is  not  alwayw  the  f^inie, 
T\u-  pliysiolojiieal  instjuiccs  an-  oblitcnitinn  of  tlie  umbilical  vewitOs 
and  the  dm-lii-n  Botttlli.  A(K'iirdiiij:  to  Tlionia,  thi<;kening  of  the  intima 
always  ciconrs  wlicu  tlif^re  is  a  dis[»iv)|Miitioii  In'tween  the  hinicd  nf  a 
vessel  and  the  aniuunt  of  hhxHl  |mssiii{:  thi-iiii^li  it,  and  tliisi  imwcfHls 
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uatil  tlic  couditiun  ia  remedied.  Thus  in  the  cases  mentioned  the 
jjrooess  ends  in  complete  oculusinn,  fnr  the  vessels  carrj'  uo  more  blood. 
In  other  cases  the  endarteritis  (or  endophlebitis)  is  a  reparative  process 
after  womids  or  is  the  result  of  productive  inflammatiou,  which  pre- 
vents the  entrance  of  destructive  processes  into  tlie  vessels.  The  new 
tissue  may  become  vascular,  and  is  thus  protected  from  degenerations. 
Ap^rt  from  the  physiolt^ical  cases,  similar  obliterating  processes 
occur  after  ligation  of  vessels  or  lesions  of  their  walls — in  the  latter 
case  after  the  wound  has  Ijeen  closed  by  a  white  thrombus.  In  botli 
cas€s  the  vessel  is  closed  definitely.  When  small  vessels  are  entirely 
divided  tlie  t^vo  ends  retract,  tlie  muscle  fibres  iiarnjw  the  limieu,  the 
intima  is  folded  bother,  und  the  foUls  adhere. 


Obliterating  arteritia  occurs  also  in  the  organization  of  throrahi, 
tissue  spriuging  from  the  intima  and  growing  through  and  replachig 
the  thrombus.  As  this  new  IJssue  sliriiiks,  fissures  and  sj>aces  form, 
and  the  thrombus  is  said  to  be  c^analized. 

In  many  interstitial  and  indurative  pnxKsses  in  various  organs  tJiere 
is  an  accompanying  endarteritis,  <lue  to  the  irritation  of  the  original 
lesion.  Kitiier  or  all  of  the  arterial  coats  may  take  part  in  the  thicken- 
ing.    Examples  are  foimd  m  interstitial  reiml  and  pulmonary  disease. 

Productive  arteritis  occurs,  finally,  in  orgaus  which  are  the  seat  of 
tubercular,  s\-philitic,  or  purulent  processes.  The  intima  becomes 
thick  in  proportion  t"  the  danger  of  perfni-ation  from  the  destructi\'e 
prooesB,  and  is  piiijierly  a  protective  measure:      If  the  attack  is  slow  a 
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large  section  of  the  vessel  may  be  tlms  protected  before  tlje  outer  o 
are  destroyed  by  the  external  process,  and  in  the  case  of  maligniutli  J 
tumors  this  prevents  metastasis  dimugh  tlie  IjltKwl,  and  also  erosion  and  I 
heinoirhage. 

Purolent  InflaDunation  of  Vessels. 

When  included  in  a  fticiis  <if  iiitianiniatioii  liic  vesriels  suffer  a  small-  I 
ceil  infiltration  of  their  wall^.  If  the  inliammation  is  suppurative  thai 
artery  may  undergo  purnleut  softening,  though  in  general  veiyfl 
resistant  to  such  processes.  The  veins  are  more  liable  to  be  involved  | 
in  su|)pumtive  lesions,  but  the  lumen  may  be  obliterated  and  entrance  I 
of  pus  prevented.  When  the  \rall  is  much  affected  a  thrombus  may 
form  in  the  vein,  and  as  this  breaks  down  metastatic  abscesses  develop. 

The  converse  of  this  is  noted  when  suppuration  passei^  from  a  vessel  I 
to  tlie  vicinity,  as  with  septic  cnilx>Ii  in  arteries,  large  thrombi,  and  1 
thrombophlebitis  extending  (*ntri[M!tally,  and  subsequent  periphlebitis,  j 


Infectious  Granulomata. 

Within  tuberculous  foci  in  various  organs  the  vessels  undergo  a  I 
tuberculous    inflammation    by    dtre<-t    infection    of   tlieir    u'alls.       In  I 
the  ftdventttia  and  then  in  the  media  there  I 
are  single  or  confluent  tubercles,  which  da-  1 
Htn>y  the  wall.      At  first  the  intima  is  pro-   : 
tected  by  obliterating  inflammation,  but  s 
it  also  bewimes  tuberi'ulou.«,  usually  after  tJie 
liunen  is  closed.      In  general,  the  resistance   ] 
of  vessels  to  the  tuberetiloua  process  is  strong, 
and  thus  in  areas  otherwise  wholly  destroyed 
by  caseation  we  find  strands  of  fibrous  tissue 
uj  formed  from  fihlitcrated  vessels, 
™^'^num."i^l'™^' wuh  «iR        PHmarv    hematogenous    tubereulosis    of 
f.   Lumen  filled  with  red  cell*,  vessels  Ls  typically  seen  in  tubereular  menin- 
gitis.    On  the  vessels  appear  many  round  or 
fusiform  tliiekenings,  made  up  of  epithelioid,  small  round,  and  giant 
cells;  and,  as  elsewhere,  these  collections  suffer  wuseatlon.    If  the  focus 
projects  in^^•a^lly  the  lumen  of  the  vessel  is  narrowed  or  closed. 

In  rare  cases  there  are  large,  prfiminent  plaques  on  the  intima  of 
the  aorta,  ^^•hich  may  even  be  i>olypoid,  nuide  up  of  tubereular  tissue, 
and  due  to  hematogenous  infection.     Such  au  aortitis  tuberculosa  may 


^^^ 
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be  the  starting  point  for  general  infection,  like  the  large  tubercles  of 
the  venous  intima. 

The  importance  of  venous  tubercle  as  a  source  of  acute  miliary 
tuberculosis  has  been  treated  in  Part  I.  (p.  128).  The  general 
infection  occurs  either  when  the  intima  becomes  infected  through  the 
blood,  or  when  a  lymph  node  or  other  tuberculous  process  directly 
attacks  the  vein  wall.  The  foci  appear  as  flat  or  pedicled  or  throm- 
botic masses  on  the  intima,  and  may  show  superficial  ulceration.  Tlie 
ulcer  may  then  be  covered  by  new  thrombi. 

Such  tubercular  phlebitis  should  be  distinguished  from  tlie  acute 
miliary  tubercles  which  are  found  in  the  conus  palmonalis,  endocar- 
dium, and  veins  of  the  limgs  as  part  of  a  general  miliary  infection. 
Occasionally  tubercles  develop  in  the  intima  of  the  pulmonary  vessels 
in  chronic  pulmonary  tuberculosis. 

Fig.  184. 


Tubercle  in  the  vessels  of  tbe  pia.    Fresh  teased  preparation.    (From  Aschofp-Gaylord. 

Cursus  d.  pathol.  Anat.) 

Syphilis.  Vessels  which  are  exposed  to  syphilitic  lesions  undergo 
a  thickening  of  their  walls,  especially  of  the  intima,  which  is  not  itself 
syphilitic ;  but  both  arteries  and  veins  may  be  the  seiit  of  syphilitic 
lesions  by  direct  infection  or  by  extension  from  adjacent  tissues.  In 
contrast  to  atheroma,  syphilitic  arteritis  begins  in  the  adventitia  as  a 
marked  cellular  proliferation.  Similar  changes  may  be  found  in  tlie 
media,  especially  about  the  vasa  vasorum.  Very  soon  there  is  a  more 
or  less  fibrous  or  hyaline  thickening  of  the  intima,  and  this  new  tissue 
may  be  vascular.  The  cell  multiplication  in  the  adventitia  may  be 
circumscril)ed  or  extend  diffusely  over  long  sections  of  the  vessel.  In 
the  former  ciise  there  are  manv  small  nodules  sessile  on  the  vessel 
(arteritis  gummosa),  but  even  the  diffuse  form  shows  places  of  s])ecial 
thickening  and  0()n8e([ucnt  diminisheil  lumen. 

In  both  tho  cireurnseribed  and  the  diffuse  forms  of  syphilomata 
there  occurs  eitluM*  a  caseous  or  a  fibrous  change.  The  intima  usually 
remains  tlnckened,  with  partial  or  complete  loss  of  lumen. 
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aUieroma,  MV|)httitic  disease  of  the  vessels  causes  a  lot 
r  and  resL^t&nce,  and  hence  amv  lead  to  rupture,  wii 

rhage,   or   to  slnw-  dilatstion    and 
^»  aneurisni.     The  thickcaiing  of  the 

,.'"5\  intima  niay  lead  to  thrombus  forma- 

I  ion  mid  enibolUni,  and  in 
hraiu  often  eause:^  areas  of  sol 
iug  in  the  territon,'  supplied,  (f 
Chapter  XII.)  The 
vessels,  e9]>ecially  at  the  base 
the  bniiu,  are  pcctiliarly  liable  to 
svphilitic  lesions  in  all  forms,  and 
a  lai^  percentage  of  softeuiugs  of 
the  brain  are  to  be  thus  explaiued, 
(.■ripecially  those  occurring  in  voutli. 
jVnalogOus  lesions  may  be  found  in 
tlie  spinal  cord. 

According  to  late  LuvestigatiiM)^, 
syphilis  may  produce  a  simplai^ 
endarteritis  which  has  nothiBgl 
characteristic  about  iL  It 
wise,  on  the  other  hand,  to 
a  diagnosis  of  g\'philis  merely  fnMdl! 
the  lesions  described  above,  fijr' 
tliey  are  found  in  other  conditions.; 

A  certain  diagnosis  of  syphilis  based  uik»u  vascular  changes  ap] 

at  present  to  be  impossible. 

DilatatloDS  of  Bloodvessels  (Aneurism;  Variz). 
Aneurism   is  the   name  jzivt-n   to  ;i  circuni>crii)e(l   dilatation  of  « 
artery.      It  occurs  where  a  weukeue«l  f>ortioo  of  the  u'all  is  distended  J 
by  the  blond  pressure,  and  if  this  is  >>u  one  side  the  aneurism  is  called'  f 
satvidiited ;  if  o^■er  the  whole  circumference  it  is  called  diffuse.     TTie 
oouditiou   precedent  is  loss  of  elasticity'  Hn<l  resistance  in   the  ve^el 
wall.     Many  mases    may  Icjid  to   such   a    condition.     Against   the 
natural    siipjxisition   that  ntbentina    predisiMtses  to  the  formation  of 
aneurism  it  may  be  objected  tliat  in  gencnil  these  dilatations  occur 
earber  in   life  than  atheroma   usually  up}>eArs;    hence  atrophy   and 
tbiuniut;  of    the  media  have  l)cen    sugge.^ttnl  as  a  cause,    which  will 
explain  both  the  luss  of  power  in  the  vessel  and  alio  the  oompensatorr 


Anedlis  El^iIiiliUca.  c.  Luuicu.  r..  Endo- 
Hielium.  J.  latlmii.  mudi  thickened,  [snly 
AbRHM.  panly  loftltniaJ  Kltta  ccllt  tf  Elu- 
ttca,  dotrofed  Id  |>LafeE.  ^.  Newly  fonubd 
eludca.  Jr.  UiucuUrli.  1.  (.  Ia£lln>W  in 
Uw  adTeniilia.  A.  Btiw11.w11  iDBlmdon  Id 
■djacenl  tlnue.  g.  InSlmUoD  ot  tbc  media, 
Xia.    (Aner 
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proliferation  of  the  intima  already  noticed.  Mesarteritis  has  also  been 
a>nsidered  as  a  cause,  and  in  this  relation  syphilis  has  been  considered 
very  important.  Probably  aneurisms  may  follow  several  anatomical 
processes,  and  among  these  traumatism  must  be  included. 

The  further  beliavior  of  the  aneurism  depends  upon  the  coats  of  the 
vessel.      In  the  simplest  case — so-called  dilutation  aneurism — ^all  three 
coats  are  distended,   but  these  soon  show  secondary  changes.      The 
atrophy  of  the  media  continues  until  only  traces  of  its  muscle  fibres 
remain,  and  there  is  a  fibrous  hyperplasia  which  tends  to  oppose  the 
thinning  of  the   wall,    and  at  last  converts  it  into  a  fibrous  tube  in 
which  the  original  tliree  layers  can  hardly  be   recognized.      Similar 
connective-tissue  formation  occurs  in  the  neighborhood.      As  a  result 
of  the  stretching  and  degeneration  of  the  wall  it  may  finally  rupture, 
either  the  intima,  the  media,  or  the  adveutitia  also  l)eing  torn.     When 
the  two  former  coats  are  torn  the  dilatation  is  called  an  aneurunn  by 
rupture.     If  tlie  intima  alone  breaks,  the  blo<xl  may  dissect  below  it 
for  a  distance,  making  a  (Vimevting  aneurism  ;  or  the  two  outer  layers 
are  pushed  forward,   making  a  MaeciUated  rupture  aneurism,      ^\^len 
the  media  also  is  torn  the  advcntitia  and  the  |>erivascular  tb^sue  pre- 
vent hemorrhage  for  a  time.      In  the  lumen  of  such  aneurisms  tliere 
are  deposits  of  fibrin,  which  may  organize   in   part.      In   the   brain 
dissecting'  aneurism  may  be  simulated  by  absorption  of  blood  from  the 
neighborhood    into  the  perivascular  spaces  when    the    vessel    passes 
through  a  focus  of  hemorrhage. 

Bursting  of  an  aneurism  may  be  followed  by  death  if  a  large  vessel 
like  the  aorta  be  involved,  or  the  bleeding  may  cease  and  an  arterial 
Viematoma  form.  Even  smaller  vessels  may  cause  death  when  ruptured, 
as  in  the  brain  and  in  wivities  in  the  lungs. 

Aneurisms  by  dilatiition  and  rupture  are  most  common  on  the  aorta, 
especially  tlie  arch,  the  carotids,  popliteals,  and  radials.  Dissecting 
forms  are  most  common  in  tlie  aorta  and  the  small  arteries  of  tlie  brain. 
Large  aneurisms  may  have  a  destructive  effect  uj)()n  neighlxjring 
organs,  as  when  tlie  vertel^raj  or  the  sternum  are  cn)ded  by  an  aortic 
aneurism.      Healing  oc(uirs  only  in  tlie  smallest  aneurisms. 

A  special  form  of  aneurism  is  called  emlMiHc,  and  is  due  to  the 
entrance  of  iM)int<Hl  objects,  like  l)its  of  calcifie<l  thrombi,  into  vessels, 
and  consequent  lacerations  of  tlunr  walls.  If  the  embolus  is  infected 
the  aneurism  is  l)<)th  embolic  and  mv(N)tie.  The  emlK)lic  form  is  most 
common  in  the  l)asiil  vessels  of  the  bniin,  where  they  cause  subdural 
and  meningeal  hemorrhages. 
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In  tlie  arteries  of  the  brain,  and  at  times  also  in  those  of  the  Im 
and  iiite^tiiie,  small  aueiirisms  occur,  whicJi  are  hardly  visible; 
are  called  miliar)'. 

Cirsoid  or  serpentine  aneurism  forms  a  transiti<>n  bet^veen  tniel 
aneurism  and  dij^se  dilatation  of  the  vessels,  a  lar^e  number  a£l 
branches  of  an  artery  being  widened  and  tortuous. 

Racemose  aneurism  (tumor  rtuciJfuiiiti)  is  formed  by  tlie  dilatation,  J 
thickening,  and  tortuositj-  of  an  entire  va*«ular  region,  so  tlat  si 
tutnur-like  tangle  of  vessels  is  formed.  This  is  most  common  about  1 
the  head. 


Ml  llsry  aneurisnis  In  &  cerebnl 


Dilatation  of  Veins  (phlebertajiia)  may  be  diffuse,  cylindrical,  fuM-  I 
form,  or  siieciiliiti'd.      In  the  latter  form   it  is  calleil   rartx.     If  the  J 
vein  is  also  lengthened  it  becomes    tortuous.      Almost  always  such  1 
dilatation  involves  nn  entire  plexus  of  veius,  ' 
^s'hioh  lie  then  in  a  prominent  mass  of  thick- 
ene<l  strands.     By  pressure  the  contignoos 
walls  of  the  \'eins  may  atrophy,  and  thus  a 
cavernous  arrangement  results.     The  dila- 
tation may  be  due  to  mechanical  obstacles 
to  the  venous  flow,  either  local  or  geneml  in  J 
nature.       Among  the   geneml   are   cardiac  ] 
weakue^,  disea.ses  of  the  lungs,  and  the  ac-  | 
tiou  of  gravity;  among  the  local  are  thromln 
and  pressure,  as  from  tumors  or  the  gravid 
utcnis. 

The  dilated  veins  become  thicker,  and 
■  cenbni  fibrous  tissue  replaces  the  elastic,  and  the 
lumen  may  be  partly  or  quite  closed. 
Beside  the  oaii.ses  mentioned  there  must  be  clianges  in  the  wall  of 
tlie  vein,  a.-*  may  follow  inflanmiatinn,  which  lesieen  the  elasticity  aad 
resisting  power  of  its  walls.  As  thef^e  dilatations  apjxwr  to  be  inher- 
ited, there  may  be  also  a  congenitiil  wcjikness  iu  the  veins,  Although 
varix  may  occur  anywhere,   the  usual  places  are  in  the  lower  limbs, 
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about  the  rectum,  and  along  the  spermatic  cord,  whence  arise  varices 
of  the  legs,  hemorrhoids,  and  varicocele. 

Within  the  dilated  place  a  thrombus  may  form,  and  when  this  cal- 
cifies it  is  called  a  pldebolitli.  Atrophy  of  the  wall  may  lead  to  rupture 
and  hemorrhage  from  a  varix.  In  the  organ  whose  veins  are  aflFected 
various  ill  consequences  may  follow,  as  catarrh  of  mucous  membranes, 
atrophy  and  eczema  of  the  skin,  edema  and  lymphatic  stasis,  hyper- 
trophy of  the  skin  and  subcutaneoas  tissue,  and  also  of  the  periosteum 
[elephantiasis  phkbeckvtien  lymphatica).  Mechanical  injuries  and 
inflammations  easily  cause  obstinate  ulcers  to  develop,  and  from  rupture 
of  the  stiflF  and  brittle  veins  there  may  be  severe  bleeding.  (See 
Chapter  XV.) 

When  aneurism  and  varix  coexist  and  conmiunicate  there  may  be 
(1)  aneurisma  tfaricosum,  by  nipture  of  an  aneurism  into  a  vein,  which 
later  becomes  dilated;  or  (2)  varix  aneuri^maticuSj  when  both  vein 
and  arterv  are  wounded  at  the  same  time  and  the  arterial  blood  streams 
into  the  vein  and  dilates  it. 

Capillary  ectasis  may  be  congenital,  as  in  vascular  nevus,  or 
acquired,  as  in  stasis  and  chronic  inflammatory  conditions. 


CHAPTER  VIII. 

DISEASES  OF  THE  SPLEEN,  LYMPH  NODES  AND  VESSELS, 

AND  MARROW. 


A.    THE  SPLEEN. 

The  spleen  is  provided  with  a  capsule  which  is  covered  by  peri- 
toneum^ and  from  its  inner  side  trabeculae  of  fibrous  tissue  pass  into 
the  organ,  dividing  into  fine  branches  in  their  course.  On  the  cut 
surface  there  are  follicles  or  ^lalpighian  bodies,  macroscopically  visible, 
and  the  remaining  tissue  is  the  spleen  pulp. 

The  structure  of  the  pulp  is  not  wholly  imderstood.  Examination 
of  pencilled  normal  spleen,  or  acute  splenic  tumor,  reveals  many  dif- 
ferent cells.  There  are  plenty  of  red  and  white  blood  cells  and  a 
varying  number  of  large  round  cells  with  one  or  more  large  nuclei ; 
the  latter  are  called  pulp  cells.  They  often  enclose  red  cells,  pigment 
from  the  blood  and  other  sources,  and  fat  granules.  Slender  sickle 
shapes  are  also  nearly  always  found,  which  have  a  prominent  nucleus 
abijut  their  middle,  and  are  considered  as  endothelia  from  blood  spacers. 

In  sections  the  pulj)  presents  many  arteries  and  veins  in  which  a 
remarkable  tall  and  cubical  endothelium  mav  be  found.  These  mav 
pass  into  thin-walled  tubes  with  sj)indle-shapcd  endothelia,  between 
which  there  are  stomata  that  allow  the  blood  to  pass  into  the  tissue  of 
the  gland.  There  are  also  the  8o-c4i11(h1  j)ulp  cavities,  which  are  lined 
with  high  cubical  epithelia  and  filled  with  red  blood  and  other  cells. 
The  epithelium  in  many  j)la(;es  is  finely  striated.  The  rest  of  the 
pulp  is  traversed  by  a  reticulum  of  fine  mesh,  which  is  connected  with 
the  coarser  reticulum  of  the  orgjui,  and  contains  in  its  strands  various 
kinds  of  cells. 

The  reticulum  can  be  reco^nize<l  only  in  pencilled  or  very  thin 
sections.  A  similar  reticulum  is  found  in  tlu»  Malpighian  bodies, 
which  are  connected  with  the  branches  of  the  splenic  artery,  and  in 
its  meshes  are  Ivmphoid  cells  like  th(^se  of  the  lymph  nodes.  The 
follicles  are  among  the  places  when^  leucocytes  form,  and  from  them 
these  cells  enter  the  pulj)  and  then  the  blood.  The  cells  which  conttiin 
red  corj)uscles  and  ])igment  suggest  that  physiologically  there  is  a 
( 1.^)0  •) 
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(le:^lrucrion  of  red  cells  in  the  spleen.     In  the  embrj'o  they  are  also 
formed  here. 

The  relation  of  the  spleen  to  the  lymphatic  oi^ians  and  to  the  blood 
appears  from  its  histol(^.  In  the  latter  relation  the  organ  stands  as 
the  lymph  nodes  to  the  lymph,  characterized  as  it  is  by  slow  circula- 
tion, direct  contact  between  the  blood  and  tissue,  long  stay  in  the 
oi^n,  opportunity  for  deposit  of  transported  matters  and  for  intense 
chemical  actjon.  All  these  features  dispose  the  spleen  to  secondary 
affections  from  the  blood,  as  the  nodes  from  the  lymph.  Hence  the 
spleen  shares  in  blood  disorders  and  in  general  diseases. 


As  the  organ  filters  particles  out  of  the  blood,  deposits  of  pigment 
oeeur  in  hemoglobinuria  and  melanemia,  so  that  the  organ  may  be 
black  in  color,  and  particles  of  coal-dust  may  have  the  same  effect. 
With  icterus  neonatorum  the  spleen  contains  hematoidin  crystals, 
which  form  post-mortem. 

Bacteria  also  are  filtered  out  of  the  hlood,  and  toxins  act  very 
strongly  here.  In  various  infections,  as  t^'phoid  fever  and  anthrax, 
the  spleen  presents  a  swelling,  from  congestion  and  cellular  hyper- 
plasia, which  is  characteristic.  The  volume  of  the  organ  may  be  two, 
three,  or  many  times  the  normal.     This  is  calletl  acute  splenic  tumor. 

In  the  spleen  swollen  by  congestion  the  capsule  is  stretched,  the 
pulp  is  swollen  and  granular,  and  hides  lx>tli  the  trabeculte  and  the 
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follicles,  and  is  intensely  r«l.  Hypeq>liisia  of  the  pulp  cells  i 
follicles  is  si»on  added,  and  nuiny  of  the  former  are  in  fatty  t 
ti(iQ.  The  sickle-shaped  elements  are  nunierotis  and  swollet 
appearance  of  many  cells  coataining  red  cells  and  pigment  is  cvidt 
of  tlie  rapid  destruction  of  the  erj'throcytes  in  the  organ.  Fnim 
cellular  hyperplasia  the  color  bcwimcs  of  a  darker  red,  and  the  c 
sistenee  of  the  piUp  lessens  until  it  is  semiHuid.  In  the  moat  : 
forms  the  capsule  may  burst,  with  fatal  hemorrhage  into  the  ( 
toneum.  Infectious  material  held  in  tlie  spleen  often  causes  localized 
necroses,  and  tJiese  lead  either  to  fibrous  scars,  like  tliose  of  infarcts,  or 
to  softening,  aud  with  pyogenic  organisms  to  abscesses  in  the  oi^an. 
When  such  soft  and  infected  foci  break,  a  fatal  peritonitis  may  be  thsH 
result.     Rarely  a  suppuration  in  the  vicinity  of  the  spleen  passes  b 
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the  oi^n.  Id  certain  diseases,  as  di)ihtheria  and  scarlet  fever,  the  j 
hyperplasia  especially  affects  tlie  follicles,  which  appetir  as  large  and .[ 
prominent  ^ray  spots  ou  the  section ;  and  in  diphtliena  there  ma^  I 
be  fibrin  and  necrosis  about  tliem. 

When  a  swollen  spleen  remains  in  this  conditiou  for  a  long  time  a  I 
chronic  induration  of  tlie  orgsin  follows,  accompanied  by  atrophy  of  I 
the  cellular  and  hyperplasia  of  the  fibrous  elements.  This  interstitial  J 
increase  affects  first  the  trabecula'  which  enter  tlie  oi^;an  from  the  I 
capsule,  as  well  as  the  cajisnle  itself,  the  adveutitia  of  the  vessels,  and  | 
tlie  reticulimi.  Owing  to  sucli  fibn>us  increase  the  pulp  atrophies,  the  \ 
orgtm  becomes  small  aud  hard,  until  a  si/e  less  than  the  normal  ma^  I 
be  attaineil.  On  the  cut  surfnce  the  fibrous  l>and8  are  ])lmnly  recoff- 
nized  dividing  the  oi^;an  as  if  by  unmeroiLs  septa,  and  the  pulp  between 
appears  drj',  hard,  and  sunken,  and  often  deeply  pigmented.     The 
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capsule  may  be  uniformly  or  locally  thickened,  and  the  fibrous  spots 
may  be  cartilaginous  in  hardness,  as  is  common  in  the  perisplenitis 
fibrosa  of  old  age.  Such  chronic  indurations  may  follow  the  acute 
splenic  tumor  or  gradually  develop  in  the  course  of  many  chronic 
diseases,  especially  tuberculosis  and  syphilis. 

The  highest  grade  of  splenic  hyperplasia  is  observed  with  certain 
diseases  of  the  blood  and  lymphatic  organs,  as  in  malaria,  when  the 
organ  may  reach  a  size  many  times  the  normal.  The  distinguishing 
characteristic  of  tliese  cases  is  the  massive  deposit  of  pigment  in  the 
organ,  which  gives  it  a  black  or  slaty  color,  across  which  run  the  gray 
lines  of  the  thickened  trabecula;. 

The  lymphoid  elemente  of  the  spleen  may  undergo  hyperplasia 
analogous  to  that  obser\^ed  in  the  lymph  nodes,  both  in  cases  of  splenic 
leukemia  and,  apart  from  this,  in  so-called  splenic  anemia  (pseudo- 
leukemia). The  follicles  may  swell  and  be  of  the  size  of  i)eiis  or 
cherries.  Afterward  an  induration  may  blot  out  the  structure  of  the 
pulp  and  follicles  and  make  the  organ  very  firm,  though  it  continues 
to  enlarge.  Pigment  of  a  brown  or  black  color  and  anemic  or  hemor- 
rhagic infarcts  also  are  observed  in  these  cases. 

Other  circulatory  disorders  include  stasis  and  infarction. 
Splenic  swelling  from  stasis,  in  tlie  majority  of  cases,  is  due  to 
general  stasis  with  valvular  C4jrdiac  lesions  or  to  obstacles  in  the  jK)rtal 
<;irculation.  It  may  also  occur  from  compression  or  occlusion  of 
the  splenic  vein.  In  any  case  there  is  a  swollen  and  cyanotic 
organ. 

After  persisting  a  time  the  condition  leads  to  cyanotic  induration, 
und  as  a  conseiiuence  tliie  organ  may  become  somewhat  smaller.  Swell- 
ing of  the  spleen  is  constant  with  hepatic  cirrhosis,  and  this  has  been 
referred  entirely  to  the  portal  congestion.  Lately  it  lias  appeared  as 
if  the  splenic  enlargement  in  cirrhosis  were  more  independent,  for  it 
may  occur  early  in  the  disease,  before  there  is  much  congestion ;  and 
the  increase  is  more  dependent  upon  cellular  hypcri)hisia  than  u|K)n 
excess  of  blood,  altliough  the  latter  is  of  some  influence. 

Embolic  and  thrombotic  infarcts  of  the  spleen  are  either  anemic  or 
hemorrhagic.  In  the  former  case  the  affected  spot  is  yellow,  firm, 
surrounded  by  a  hyj)eremic  or  hemorrhagic  margin,  and  of  a  wedge- 
shape,  with  the  bjuse  superficial.  The  hemorrhagic  forms  are  at  first 
dark  red,  and  tlieu  their  color  fades  more  and  more.  The  resulting 
necrotic  foci  lioal  and  are  replaced  by  fibrous  tissue,  which  may  be 
pigmented  after  hemon'hagic  infarcts,  and  the  capsule  over  them  i> 
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thick  and  depressed.  WitJi  infectioD  there  may  be  saiaW  abscesses, ' 
which  perhaps  h<!al,  or  lai^  ones,  which  breuk. 

Simple  atropliy  of  the  spleen  msiy  be  part  of  a  general  atrophy,  J 
and  is  pommiiu  in  old  age.  The  oi^n  is  small,  its  uapsale  is  tliit^  J 
and  wTiukled,  tlie  trabeeulie  are  thick  and  prominent,  the  pulp  is  pale»  I 
emooth,  ^nd  sunken,  and  the  follicles  are  indistinct. 

Among  the  derjeneraiioiiH  amyloid  clianges  are  common  in  the  spleen,  I 
and  appear  early  in  general  conditions  of  this  nature.     Two  forms  are  I 


:^5:-^-:-.' 


di:>tiiiguished.  In  one — the  "  sago  spleen  " — the  foUicles  are  promi- 
nent and  appear  homogeneous  and  glik^sy,  like  gmins  of  boiled  sago. 
Whcu  the  ilegeneration  chiefly  affwfci  the  pulp  the  section  appears 
smooth  and  translucent  in  places  or  generally,  and  hus  a  firm  cotisis^  | 
eiice  iind  a  peculiar  color,  like  r.iw  bacon  or  ham  ;  in  the  diffuse  funu 
the  organ  may  be  enlarged. 

Microscopically,  in  both  forms  tlie  reticulum  and  the  wnlls  of  the 
Teeeelfi  are  involved.     ITie  cells  atropW,  so  tliat  at  last  only  thick, 
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glistening  masses  remain,  which  stain  brown  with  iodin  and  corre- 
spond in  arrangement  to  the  reticulum,  whose  interspaces  are  reduced 
to  the  minimum. 

Tuberculosis  occurs  in  the  spleen  as  miliary  and  as  conglomerate 
nodules,  the  former  as  countless  small  nodules  in  general  infection. 
The  tubercles  are  smaller  than  the  follicles  and  are  prominent  above 
the  cut  surface,  are  not  easily  scraped  off,  and  have  a  yellow  color 
from  caseation.  Microscopically  they  have  the  characteristic  structure. 
Single  large  nodules— conglomerate  tubercles — may  be  as  large  as 
peas,  and  are  common  in  children  in  the  course  of  tuberculosis  of 
other  organs. 

Syphilis  often  causes  hyperplastic  induration  of  the  spleen,  and 
rarely  gummata.  In  congenital  lues  the  organ  is  large  and  two  or 
three  times  as  heavy  as  normal.  The  fibrous  tissue  is  thickened,  and 
there  is  a  cellular  infiltration  of  the  vessel  walls. 

Tumors  are  uncommon  in  the  spleen.  They  may  be  metastatic 
sarcomata,  or  carcinoma  of  neighboring  organs  may  invade  the  spleen. 

Of  the  animal  parasites,  echinococcus  and  cysticercus  are  occasionally 
found  in  the  spleen. 

Injuries.  An  extremely  swollen  spleen,  especially  when  the  pulp 
is  fluid  or  there  is  an  abscess,  may  rupture  and  cause  fatal  hemorrhage 
or  purulent  peritonitis.  Small  tears  in  the  capsule  allow  the  pulp  to 
protrude,  and  give  rise  to  so-called  hernias  of  the  spleen.  These 
appear  as  small  browTi  projections,  often  along  the  anterior  border, 
and  from  them  cysts  may  develop,  with  clear  contents.  Traumatism 
may  rupture  a  swollen  organ. 

Deformity  and  Dislocation.  The  spleen  may  be  lacking,  or  it 
may  have  a  false  position  (situs  inversus,  hernia).  In  chronic  enlarge- 
ment the  heavy  organ  may  stretch  its  ligaments  and  lie  more  dee])ly  in 
the  abdomen.     Small  accessory  spleens  are  common. 

B.    LTMPH  NODES. 

In  the  lynii>li  nodes  three  elements  are  distinguished:  1.  The  sup- 
porting tissue,  uMuh  up  of  cjipsule,  tnibeculae,  and  reticulum.  The 
tral>eculie  ]>ass  horn  the  capsule  into  the  node,  and  divide  into  finer 
branches.  Tlic  retioitlnm  is  clothed  with  eudotheliuni,  and  permeates 
the  whole  node.  2.  The  follicles  and  the  follicular  strands  (cortex  and 
medulla),  made  uj)  of  lymphoid  tissue,  and  the  site  of  manufacture  of 
the  lymphocytes.      :l.    The  lyuii)li   spaces,    occupying    the    intervals 
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btrtween  the  other  stnictorft-,  ainnectwi  with  the  affpivDt  and  efftreDt 
hn»]^  vessels,  and  conbuQing  the  lymph. 

The  niots  of  tlie  lymph  ves^U  are  found  in  the  tissue  spaces,  and 
from  here  all  injurioua  materials  arc  carried  to  the  nodes.  Thus  in 
the  lungs  inhaled  dust  is  i»rried  to  the  bronehial  node^  and  from  Mip- 
puntttng  winmds  and  fuci  haelem  are  taken  to  adjacent  nodes.  In 
this  way  ihe  vessels  and  liie  nodes  may  become  dist^iL^.  The  tran^ 
port  of  such  mab^rial  is  carried  on  partly  by  phagocj"t<s.  Foreign 
material  is  laid  down  fin4  iu  the  h'mph  isinas  and  later  iu  the  follicular 
structures.  Siniilarlv,  chemical  materiaL^,  as  toxins,  mar  enter  and 
affect  the  nodes.  Hence  bacteria  and  other  mtxious  substances  have 
opportunity  to  cause  inflammation  and  disease  of  lymph  structures ;  and, 
on  the  other  hand,  the  latter  protect  the  body  fn»u  these  injurious 
influences,  though  ^ome  infections,  like  ^'philis,  juss  freely  through 
ibe  nodes. 

Fn>m  ifacse  rehttious  it  is  evident  whv  sccondarv  Ivmphatic  lesions 
are  so  often  regional  and  why  special  group*  of  nodes  are  often  involved. 
Witli  <nseases  in  the  mouth  the  cer\irtil  Dn«k«  are  affecte^^l,  from  the 
Itmgs  the  bnoQchial.  and  from  the  genitals  the  inguinal  groups  are 
attacked.  Less  ofteu  the  lesion  is  mrried  in  (be  other  direction  by 
way  of  the  bloi^  Such  Unions  of  the  nodes  are  ohser*^  tn  general 
infedtoas  disoise^ 

Aness  of  inflammatoiy  agents  or  products  may  can?e  an  acute  ltfmi>h- 
ailfmttU,  ae  already  racntiooed.  The  node  becuiue^  hrperemic,  there 
is  a  cellular  emurration  from  the  cajHllaries.  and  also  a  hyperplasia  of 
the  cells  i.if  the  foUicliis.  In  the  sioos  there  is  an  an-umulation  of  the 
proliferated  lymph  cells  and  a  strong  multiplication  of  the  endothelia, 
which  also  di^|uaniate.  Macfveokpically  [mckeis  «rf  WBlisi  are  uniformly 
swttllen.  and  their  cut  surfaces  are  succtdeut  atMl  perbaps  marked  bv 
small  bMUiicrhages.  In  many  infections,  as  anthrax,  the  bkeding  is 
ctifHiWts.  Acute  inflammation  of  the  utxles  may  pe^Jve  or  become 
duvaic.  The  aKlnminal  nmlcs  in  l^-jih<ii>l  fever  are  much  swollen 
and  »ft,  and  may  undeTg\>  uecivsis.  >^>f(eiiiug,  and  perforatiati. 

Re»<rpt)i<«  fi«>nt  a  jHiniletit  pnice:^^^  fills  the  spaees  of  die  nodes 
with  piMynitdeor  pus  cells,  whi(4\  may  U-  reoigntoed  from  tin-  single 
um-let  of  the  liTUitbiwri'teis.  This  rvsurjiti-u  -f  jwts  should  not  he 
itMifi^indMl  with  purtilcut  l>-wpha<Wius.  »)i:  fi  ;iuy  follow  it  or  start 
ia  the  Dndm  after  access  of  pyoifMiic  ot^t"'!-':!--  Added  b>  the  lesions 
vt  acute  tyni|>hMleuitis  we  thnt  haw  the  f<>rnvat>»n  "t  ponilent  ci^dleo 
the  node  as  y44k>«  pnmts  wfaii,<h  cukrvc  by  fnsioa  until  the 
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tissue  of  the  node  is  completely  melted  into  an  abscess  and  neighboring 
tissues  are  perforated.  If  the  pus  is  lost  on  the  surface  the  abscess 
heals,  with  scar  formation.  According  to  the  nature  of  the  cause  the 
lymphadenitis  may  be  necrotic  or  gangrenous.  In  diphtheria  this  is 
more  common  than  suppuration. 

When  injurious  material  is  carried  to  a  node  in  a  chronic  manner, 
as  from  long-standing  catarrh  or  slow  ulcerative  processes,  a  chronic 
form  of  hyperplastic  lymphadenitis  develops.  Cellular  hyperplasia  is 
accompanied  by  fibrous,  the  trabecuhe  thicken,  the  cells  finally  atrophy, 
and  the  tissues  become  hard,  small,  and  fibrous. 

Similar  changes  follow  the  absorption  of  dust  and  other  corpuscular 
matter,  and  tlie  nodes  acquire  a  characteristic  pigmentation.     This  is 
seen   in  the   bronchial  nodes  with  anthracosis.      In  many  cases  the 
deposit  of  finely  divided  material  leads  to  tlie  softening  of  the  node,  so 
that  anthracotic  nodas  may  break  into  vessels  and  tlieir  coal-dust  pig- 
ment be  scattered  to  other  parts,  esi)ecially  the  spleeiv     With  slight 
cl^rees  of  pigmentation  the  induration  may  not  be  marked.    Discolora- 
tion of  the  nodes  follows  tattooing,  resoqjtion  of  blood  (hematoidin). 
Various  skin  diseases,  and  morbus  Addwonii. 

Tuberculosis  of  nodes  is  usually  secondary  to  similar  disease  of  the 
lungs,  bones,  intestine,  etc.  The  bacilli  reach  the  nodes  which  corre- 
spond to  the  site  of  the  lesion.  In  some  cases  the  disease  appears  to 
develop  primarily  in  the  nodes,  as  in  the  neck  and  the  mesenterv', 
Xvithout  apparent  disease  of  the  intestine.  Probably  the  bacilli  enter 
V)y  the  mucous  membrane,  but  are  ciirricd  to  the  nodes  before  tliey 
Viave  time  to  cause  lesions  at  the  place  of  entry.  In  other  cases  small 
foci  which  may  he  missed  in  ordinary  examinations  may  be  the  original 
starting-place.  Primary  disease  directly  piissed  from  the  mother  to 
'the  fetus  cannot  be  excluded  as  impossible. 

Tuberculosis  of  the  lymph  nodes  may  be  circumscribed  or  diffuse, 
\)ut  in  either  case  it  tends  to  caseous  degeneration.  In  the  first  form 
the  tubercles  occur  as  a  few  small,  grayish  nodules,  which  increase 
and  multiplv  to  larijer  caseous  masses.  They  may  become  hyaline 
and  fibrous  or  cjilcareous.  In  the  latter  form  there  is  an  infiltration 
with  small  and  large  cells  diffusely  tlirough  the  tissue,  which  may 
calcify  or  soften.  Large  grouj)s  of  nodes  may  be  athicked,  and  exten- 
sive abscesses  mav  result. 

The  process  may  spread  from  node  to  node  until  almost  the  whole 
system  becomes  involved,  or  there  may  be  au  encapsulation,  which 
confines  it  and  ends  in  healing. 
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Scrofulous  lympliomata  are  due  in  part  to  chronic  hyperpl 
part  to  lymph  rttasLs,  and  in  otiier  cases  to  tuberculosis. 

In  the  coui'8e  of  BTphilis  i^welliug  of  the  ntide^  Is  an  impoi 
feature.  Large,  liai-d,  indolent  buboes  fomi,  which  are  grayish  rwl 
on  section,  iiud  are  either  regional,  corresponding  to  the  initial  lesion, 
or  spread  over  krger  portions  of  the  lynipli  system.  They  are  due  to 
cellular  hyperplasia  lu  the  sinus  and  the  follicles,  to  which  librous 
growth  is  added  later,  and  di^nerative  changes  may  follow  this. 

Malignant  tomors  may  enter  the  Hinph  channels  and  infect  the 
vicinity.  Carcinoma  especially  is  apt  to  spread  from  scpiiratiou  of  ita 
cells  and  their  transport  tlirough  the  lymph  ways.  They  are  arrested 
in  the  einus  of  the  node,  and  form  new  tumor  nodules.  In  metastatic 
carcinoma  the  atroma  Is  formed  from  the  fibrous  portions  of  tlie  nodes, 
while  the  cellular  are  lost. 

Among  the  primary  tumors  of  lymph  nodes  the  most  important 
occur  in  leukemia  (p.  149).  Other  primary  tumors  are  sarcoma, 
angiosarcoma,  and  endothelioma. 

Among  degenerations,  amyloid  aud  hyaline  lesions  may  be  meutioneil. 
The  latter  involves  tlte  reticulum,  converting  it  into  a  homogeneoiw, 
glistening  substance,  aud  the  cells  disappear.  The  former  atta^^ks 
both  the  reticulum  and  the  vessels,  and  gives  the  node  a  firm  consist- 
ence.    Calcification  may  follow  suppurative  aud  ciiseous  changes. 


G.    LYMPH  VESSELS. 


I 


The  commonest  lesiou  is  acute  lijmjihanglfix,  as  the  result  of  material 
or  oi^anisms  absorbed  from  infiaramatory  foci.  The  vessel  may  csirry 
the  iuHammatlon  tu  the  mxle  and  remain  unaffected,  or  Itself  become 
inflamed.  The  wall  of  the  lymph  vessel  is  infiltrated  with  small  cells 
and  frequently  hemorrhagic  in  the  a<lveutitia.  The  endothelia  are 
swollen  aud  de-^jiuimate,  and  lymphatic  thrombi  may  fill  the  lumen. 
Tliese  changes  appear  as  red  lines  ou  the  skin  when  the  superficial 
vessels  are  involved. 

PunUent  lymphaiiffilU  may  follow  ab.sorption  of  piis  (septic  lymph- 
angitis). The  wall  of  the  vessel  is  infiltrated  with  pus  and  the  lumen 
filled  with  pas  and  fibrin,  softening  thrombi,  and  detritus,  and  conse- 
quently it  is  swollen,  n<»dular,  and  of  a  yellow  color.  Abscesses  may 
follow  in  the  course  of  the  vessel  and  in  the  node,  and  entrance  of  the 
pus  into  the  venous  system  may  cause  septic  or  pyemic  conditions. 
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A  chronic  productive  inflammation  may  follow  other  chronic  inflam- 
mations^ especially  of  serous  membranes,  with  proliferation  of  endo- 
thelia  and  occlusion  of  the  vessels  (lymphangitis  obliterans). 

Tuberculous  Ijnnphaiigitis  is  common  in  the  neighborhood  of 
similar  lesions  in  the  organs.  The  wall  of  the  vessel  is  thickened  and 
contains  small  nodules,  and  between  occluded  points  it  may  be  slightly 
dilated.  In  the  largest  trunks,  as  the  ductus  thoracicus,  larger  masses 
of  tuberculous  tissue  may  be  found  in  the  intima,  and  from  here  a 
general  infection  may  take  place  through  the  blood. 

Tumors.  Carcinoma  grows  for  long  distances  along  lymph  vessels. 
Endothelioma  and  lymphangioma  occur. 

Dilatation  of  lymph  vessels  {lymphaiigkcicms)  follows  stasis  after 
occlusion  of  a  vessel  by  scars,  tumors,  and  tubercles  when  collateral 
lymph  channels  do  not  compensate.  Lymphorrliagia  may  follow 
closure  of  a  large  vessel.  Frequently  dilatation  of  lymph  channels 
and  chronic  inflammation  stand  in  relation  to  each  other  as  cause  and 
effect.  The  dilatation  may  be  uniform  or  sacculated.  Here  belong 
pachydermia  lymphangiectatlca  and  elephantiasis  Arabum — the  latter 
due  to  filaria — ^and  also  cases  of  macroglossia  and  macrocheilinj  which 
may  depend  on  congenital  dilatation  of  the  lymph  channels.  The 
lactcals  may  be  dilateil,  thickened,  and  tortuous  when  their  contents 
become  inspiasated  and  caseous. 

D.   BONE  MARROW. 

In  the  red  marrow  there  is  a  fine  reticulum,  which  contains  various 
cells :  1.  The  true  marrow  exilLs,  which  are  round,  larger  than  a  lympho- 
cyte, and  have  a  single  nucleus,  often  indented;  .from  these  come  the 
polynuclear  leucocytes.  2.  Ordinary  leucocytes.  »3.  Ervthrobhists — 
nucleated  cells  with  hemoglobin,  making  red  blood  cells.  4.  Giant 
cells — large  elements  with  many  small  nuclei  or  large  polymorphous 
nucleus,  serving  as  osteoclasts  in  the  physiological  resoq)tion  of  bone. 

In  the  growing  individual  the  marrow,  up  to  puberty,  is  red  or 
lymphoid ;  then  in  the  long  bones  it  becomes  fatty,  but  in  the  short 
and  flat  bones  it  remains  red.  Fattv  marrow  shows  many  cells  which 
contain  fat,  but  is  generally  poorer  in  cells  than  the  red.  In  advanced 
age  and  in  cachexias  fatty  marrow  becomes  changed  into  mucoid 
material. 

Hyperplasia  of  the  marro\v,  in  which  fatty  and  gelatinous  marrow 
becomes  again  lymphoid,   occurs  after  acute  hemorrhages,    oligemia, 
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]>ertiicious    aiicmiu,   leukemia,   and    many  infections.      In    pernioioui 
anemia  the  marrow  is  dark  red,  cellular,  and  under  the  mieroscopel 
shows  dejfenerating  red  blood  cells,  macrocj-tes  and  microcytes,  andf 
nucleated    forms  (normoblasts,   megaloblasts).      Many  red   celk   and  4 
their  products  are  enclosed  in  white  cells. 


^•^ 
>&»' 


I 


P  In  leukemia  the  marrow  is  alao  red,  raspberry  color,  or  because  of 

the  cellular  proliferation  it  may  be  grayish  red,  or  yellow,  or  evrai 
purulent  in  color.  There  are  ninny  nucleaited  red  cells,  cells  mth 
pigment  and  red  cellw  enclosed,  and  Charoot-Xeumann  crystals,  and 
heraorrlia^s. 

Changes  in  the  marrow,  with  diseascM  of  the  bones,  will  be  treated 
in  Chapter  XIH. 


Nucleated  red  blood  re 
BITDW  coll.  /.  SualBuWil  red  «1 
tSO.    lAfter  BdaM-DiTiDorF.) 


CHAPTEK   IX. 

DISEASES  OF  THE  EESPIEATOEY  ORGANS. 

A.  NOSE  AND  ADJOININO  OAVITIES. 

The  oommonest  disease  of  the  nasal  mucous  membrane  is  acute 
catarrh^  due  to  the  various  elements  which  cause  acute  pharyngitis  and 
laryngitis,  as  will  be  mentioned  later.  Coryzii,  or  acute  nasal  catarrh, 
is  a  typical  inflammation  of  a  mucous  membrane,  and  presents  several 
stages.  Hyperemic  swelling  of  the  membrane  is  followed  by  a  stage 
with  mucoserous  exudate  and  then  by  mucopurulent  discharge,  with 
rapid  desquamation  of  the  epithelium.  With  severe  purulent  catarrh 
the  cavities  opening  into  tlie  nose  are  apt  to  be  similarly  affected,  and 
the  purulent  collection  is  called  empyema  of  the  antrum  or  frontal 
sinus.  Croupous  and  diphtheritic  inflammation  invades  the  parts  from 
the  pharynx.  Occasionally  there  is  a  fibrinous  rliinitis,  without  epithe- 
lial necrosis.  This  form  is  of  obscure  etiology,  but  diphtheria  bacilli 
may  be  found  in  the  membranes. 

Chronic  nasal  catarrh  occurs  with  scrofula,  and  causes  hypertrophy 
at  first,  later  atrophy  of  tlie  mucosa.  Erosions  and  ulcers  are  con- 
stantly found,  on  which  the  exudate  dries  to  crusts.  The  secretions 
may  be  fetid  in  odor,  perhaps  because  of  the  micro-organisms  contained 
{ozena).  In  the  course  of  tlie  disease  there  may  be  a  formation  of 
multiple  polypoid  growtlis. 

TabercQloBis  of  the  nasal  mucosa  is  rare.  It  is  accompanied  by 
erosions  and  development  of  tubercles.  Lupus  mjiy  pass  from  the 
face  to  the  interior  of  the  nose. 

Syphilitic  lesions  are  common  in  tlie  nose.  In  the  earlier  stage 
there  may  be  a  syphilitic  catarrh,  with  marked  ozena;  and,  later, 
papules  and  erosions,  gummata,  and  infiltmtions  in  the  mucosa,  the 
periosteum,  and  the  perichondrium  of  the  parts  may  l>e  found.  The 
result  of  these  ehanfres  may  be  necrosis  and  caries  of  cartilaginous  and 
bony  tissues.      In  the  latter  ca<^e  there  will  l)e  nialfonnation  of  the 

nose. 

Glanders  is  unusual  in  the  human  nose.  It  causes  nodular  infiltra- 
tions and  ulcers. 
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The  coiuuioueitt  neoplasms  in  the  not<e  are  mucou^s  polyps  as  c 
scribed  hj-perplasiaa  of   the  miieosM.     They   consist  of  a  caveniotufl 
tissue  like  tliat  of  tJie  miieoiid  meiubrane,  or  contain  glautL  also.    Poly-B 
poiil  fibroma  and  adenoma  are  also  found. 

Of  the   malif^uaut  tumoi-s,   epithelioma   (squamous  celled)  of 
nostril,     sarooniii,     choudrosarcoma,    and    others    may  occur.       Tha] 
so-called   fibrouH    pharyngeal    jwlyp    i«    a    fibrosaruoma    starting 
the  periosteum  of  the  basis  crauii  aud  growing  into  the  nasal  aodl 
pharyngeal  cavities, 

B.  LAKTNX,  TRACHEA,  AKD  LARGE  BRONCHI. 


Larynx  and  Trachea. 

As  a  congenitfil  anomaly  thu  epiglottis  may  be  slit  or  the  larynxl 
may  be  hypoplastic. 

In  the  laryngeal  mua>sa  simple  circulatory  disorders  with  incres 
esci-etion  may  be  hard  to  separate  from  intiammalnry  lesions.  Both  I 
may  occur  with  the  clinical  symptoms  of  edema  of  the  glottis,  in  either  I 
an  acute  or  a  chronic  form.  The  mucosa  is  then  the  seat  of  an  extreme  l 
accuraulatioQ  of  serous  fluid,  and  where  it  is  loosely  connected  lo  the  | 
tissues  beneath  it  swells  so  that  the  lumen  of  the  tube  is  closed,  and  i 
death  by  asphyxia  may  occur.  The  parts  most  swollen  are  the  ary- 
epiglottic  folds  and  the  space  l)et«e«;n  them.  In  the  cadaver  the 
swelling  may  have  partly  disappeiired,  but  in  this  case  the  tissues  are  j 
loose  aud  lie  in  folds,  and  ^*e  conclude  tliat  during  life  the  edema  \ 
more  marked. 

At  times  the  swelling  is  a  simple  edema,  at  times  a  .serous  inflam- 
mation; and  it  may  be  due  to  venous  stasis,  especiallv  from  compres- 
sion of  tlie  rervical  veius,  or  h«s  frequently,  to  a  general  stasis  from 
diseases  of  die  heart  and  ki<hieys.  Erysipelas  also  may  cause  simple 
edema  of  tin.-  larynx.  With  other  infl.immatory  processes  in  the 
larynx  or  near  it  cdeimi  taryn^ri^  may  Iw  dovelojied,  Amonj;  these 
:iiv  'liphtJieria,  nWrit;.".  >•<  ■•■•^-  Lin.l  i.'fl;,mmation  in  the  larynx 
jiTii!   iiffiviliig  (It.-  and  as  the  fir^t  stage  of  ' 

]ililiL:nii'nouB  laryii-  'liu  imd  mercury  bichlo- - 
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or  descend  from  the  pharynx  or  ascend  from  the  bronchi  Cold, 
inhalation  of  irritating  material — as  dust,  gases,  hot  air,  etc. — and 
excretion  of  chemicals — an  iodin  and  sublimate — may  also  be  the  cause. 

Laryngitis  is  common  with  influenza.  With  acute  laryngitis  the 
mucosa  presents  the  stages  of  similar  lesions  in  any  mucous  membrane 
— redness,  swelling,  at  times  marked  edema,  and  a  secretion  corre- 
sponding to  tlie  stage,  either  mucoserous  or  mucopurulent. 

A  similar  etiology  exists  for  chronic  laijrngitis.  Frequent  repetitions 
of  causes  for  tlie  acute  form  may  result  in  the  chronic  inflammation, 
as  is  noticed  in  certain  trades  where  contaminated  air  is  constantly 
respired.  A  large  percentage  of  the  cases  is  connected  with  stasis, 
analogous  to  tlie  similar  lesions  of  the  bronchioles  and  lungs  (brown 
induration).  Overuse  of  the  voice  and  excess  in  alcohol  and  tobacco 
may  produce  the  same  result. 

The  entire  larynx  with  adjoining  parts  of  the  trachea  may  be 
involved,  or  certain  areas  of  the  mucosa,  as  over  the  vocal  cords  or 
the  epiglottis,  may  be  the  seat  of  the  lesion.  The  swelling  and  the 
irre^pilar  injection  of  the  vessels  will  usually  involve  the  aryepiglottic 
folds  and  commissure  and  the  false  cords,  where  the  tissue  is  loose, 
and  the  true  cords  may  be  concealed  by  the  former.  The  swollen 
mucosa  may  present  folds  and  wrinkles. 

FachTdennlft  diSosa  is  the  name  given  to  one  result  of  chronic 
inflammation,  by  which  the  epithelium  and  even  tlie  connective  tissue 
of  the  mucous  membrane  become  thickened  in  various  sections  of  the 
larynx.     It  follows  chronic  abuse  of  alcohol,  and  tobacco  especially. 

The  epithelium  becomes  thick,  white  or  gray,  opaque,  and  may  be 
stripped  off  as  a  single  layer.  It  is  composed  chiefly  of  comifled  cells, 
■nd  the  cylindrical  may  become  squamous.  A  verrucous  form  of  the 
lenon  reenlts  from  inequalities  in  the  thickening.  Laryngitis  tuberosa 
may  oooor  as  small  projections  on  the  vocal  oords.  A  chronic  hyper- 
plasia of  the  part,-'  just  below  the  cords  is  known  as  cliordUk  inferior 
lii/irrr'p/aMlm. 

Pseudomembranous  (diphtheritic)  inflammations  of  the  lar>-nx  occur 

witJi  a  variety  of  acute  infectious  diseases,  especially  iu  the  course  of 

the  disease  clinipallv  known  as  diphtheria.   (Bretonucau.)     Commonly 

the  disease  spi-ciKl-  downward  from  the  phan,-nx,  but  it  may  begin 

wither  in  the  Iiirvnx  or   trachea.     The  characteristic  feature  is  the 

a  of  a   false  membrane  (p.    113).     Such  a  false  membrane 

ly  be  stripped  off,  and  the  epithelium  below  it  is  found  to 

>he  parts  injected,  but  otherwise  unchanged.     On  the  sur- 
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face  of  the  epiglottis  and  die  vocal  amis  the  membraDe  la  mort  firmlv 
attadied.  Dee[xir  iiifl  unmationa  with  eloughing  of  the  eutirc  tliick- 
ness  of  the  mucosa  d(.\(.l  ip  on  the  edges  of  tracheotomy  wounds  and 
about  the  ero&iou  produced  bj  the  lower  end  of  the  intubation  tube 

The  membrane  mav  co\er  the  mtemr  of  the  laiynx  as  amill  and 
ecattei-ed  white  spots    or  form  thicker  maast^    which  repi-odiice  the 


m\\ty'  !ta  a  cast  when  coughed  out  The  latter  may  close  tlie  hinicn 
of  the  part,  '^uch  membranes  arr  remo\'ed  by  coughing  or  undergo 
Boftening  aa  tlie  disease  improtos  (See  Chapter  X.)  Similar  pseiido- 
membranes  occur  m  the  cnurw  of  scarlet  fever  and  variola,  and  in, 
typhoid  circum'tcribed  nlcerahons  of  tlie  mucosa  follow  necnjsis  and 
desquamation  of  the  epithelium 
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Fhlegmonoiis  larjn^^tis  is  a  much  deeper  process  than  catarrhal 
laryngitis,  and  consists  in  purulent  infiltration  of  the  mucosa  and  sub- 
muoosa.  It  is  usually  secondary  to  severe  catarrh,  croup,  and  diph- 
theria, or  occurs  with  endocarditis,  pyemia,  and  erysipelas.  It  may 
also  result  from  injury  to  the  part  Usually  a  circumscribed  portion 
of  the  larynx  is  thickened  and  swollen,  and  within  this  is  a  collection 
of  pus,  which  may  open  later  into  its  lumen.  The  lesion  and  its  pre- 
ceding stage  of  edema  are  often  localized  about  the  aryepiglottic  folds 
and  the  false  cords. 

Pnmlent  perichondritis  leads  to  the  accumulation  of  pus  between  the 
cartilage  and  its  investing  membrane,  the  latter  being  stripped  up 
and  necrosed.  The  pus  may  perforate  into  the  larynx  or  outwardly 
through  the  skin.  This  lesion  follows  deep  ulceration  and  other  severe 
diseases  of  the  pai:t,  and  is  preceded  by  edema  of  the  glottis. 

TubercQloBis  of  the  larynx  and  trachea  occurs  in  about  30  per  cent 
of  cases  of  phthisis,  and  in  the  majority  of  cases  follows  infection  by 
the  bacilli  in  the  sputa  passing  over  the  laryngeal  sur&ces.  As  on 
all  mucous  membranes,  the  lesion  b^ins  with  the  formation  of  small 
nodules  under  the  epithelium,  which  are  surrounded  by  a  tubercular 
granulation  tissue ;  and  to  this  area  of  reddened  and  prominent  surface 
the  name  tuberculous  infiltration  is  given.  Caseous  changes  soon  convert 
the  part  into  an  ulcer,  and  on  its  base  and  about  it  new  tubercles  develop. 

The  commonest  sites  of  the  lesion  are  bet\i'een  the  arytenoid  cartil- 
ages and  the  vocal  cords,  and  about  the  posterior  commissure,  where 
papillary  excrescences  form,  and  following  their  destruction  irregular, 
gray,  crater-like  ulcerations  remain.  The  vocal  cords  are  at  first  red 
and  swollen,  and  then  may  themselves  suffer  ulceration,  and  the  result 
of  the  latter  may  be  longitudinal  fission  of  the  cord.  When  several 
ulcers  along  their  edges  become  merged  they  give  the  part  a  peculiar 
thick  and  dentate  appearance.  On  the  epiglottis  and  other  portions  of 
the  larynx  similar  ulcers  may  form  and  become  confluent,  and  thus 
produce  widespread  destruction. 

Together  with  the  ulcers,  miliary  and  submiliary  tubercles  are  seen 
in  the  mucous  membrane  under  the  epithelium,  and  especially  about 
the  ulcers.  Parts  which  are  not  ulcerated  present  the  swelling  and 
wrinkling  of  chronic  laryngitis.  Edema  of  the  glottis,  perichondritis, 
and  necrosis  of  the  cartilages,  especially  the  arytenoid,  may  occur  with 
tuberculous  laryngitis. 

In  the  trachea  there  are  usually  flat,  lenticular  ulcers,  which  may 
join  and  cause  large  defects. 
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Lapns  in  the  Isiryiix  resembles  the  same  lesion  in  the  pliarynx 
ia  said  to  have  oeuiirred  here  primarily. 

Syphilis  ot  the  liirvux  is  cither  secondary  or  tertiiirv.      In  tlie  former 
there  may  be  an  inflammation  which  is  not  apecilic,  or  mnoous  jiUiques 
may  l^e  added.      The  latter  are  mnooiis  papules  ctiused  by  i.-(!lluLir 
inliltratiuu  and  hyperplasia  of  the  ]tapiliBe 
and     proliferation    of     the    epitlielium 
over   tliem,  and    appeskr   as  whitish  or 
gray,  runnd  and  prominent  spots.      Th«  J 
central  portion  l>ecomea  erixled  and  of  a  I 
dark-red  color.     Mucous  patches  usualljr  I 
spread  from  the  pharynx  to  the  epiglot-  I 
ti?,  the  interarylenoid  region,  and  ary^  1 
epiglottic  folds  and  vocal  cords. 

Ill  tertiary  syphilis  there  develop  dif- 
fuse   infiltrations   or    multiple    eircum- 1 
scribed   oodiiJes.       Both   of   tliese  may  1 
break  down  and  leave  ulcers  with  tliick-  \ 
cned  edges,  a  raw  base,  and  sharp  limi- 
tation from  tlie  healthy  tissue;  and  by  I 
their    rapid    perforation    to   the   deeper  | 
structures  perichondritb,  necrosis  of  the 
cartilages,  and    phlegmonous  laryngitis   i 
may  result.     Tlie  portions  not  involvt 
in  the  ulceration  may  become  hyperplasim 
and  prominent,  and  further  defurmides  { 
result  from  the  scsirs  left  bv  tlie  ulcers. 
These  are  shiny  fibrous  bundles,   often 
proJMtiug  from  the  wall,  ami  by  their 
contraction  tiie  form  of  the  larj'ux  may 
(,  Tubereie«  In  (he  mucoua  membrana     be  *>  clianged  as  to  cause  marked  Stenosis. 
and  below  ft.  oclluleilndltratlon  also.  t     .i  r  ■     -i*  ■       i 

ff.  nicer.   -,:  lo.  l"  "^^  course  or  typhoid  fever  smipla 

or  crou|K>us  laryngitis  may  occur,  or  in- 
filtration and  ulceration  and  diphtheritic  necrosis  of  the  mucotn-  It 
is  uncertain  how  mucli  of  this  is  due  to  the  t>'phoid  bacillus.  (See 
Oliaptcr  X.) 

Bhinoscleroma  (see  Cliapter  XV.)  produces  a  slow  inHamnmtory 
priKXws  in  the  laryngeal  mucosa  and  submucosa,  with  atrophy  and 
contraction ;  and  these  changes  are  usually  nccompauiod  by  simple 
chronic  catarrh. 


Tuberculous  uleet  of  lb 
mucosa.  SecUon  Ibrougli  U 
wall  it.  CKtilsgc.overwlif 
a  aud  muciHa. 
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Of  the  benign  tumors^  papillary  fibroma  is  common  in  tlie  larynx, 
especially  invading  the  vocal  cords.  It  appears  as  wart-like  nodules,  as 
large  as  grapes  at  times,  or  smaller  and  multiple.  Chronic  laryngitis 
always  accompanies  it,  and  stenosis  may  result  from  the  swelling. 
Cystic  tumors  are  at  times  found  on  the  epiglottis  and  the  false  cords. 

Of  the  malignant  forms  carcinoma  is  the  most  common.  As  a  rule, 
it  begins  on  the  false  vocal  cords,  and  is  an  epithelioma.  Stenosis 
and  more  or  less  destruction  of  the  larynx  are  usually  tlie  result,  and 
adjacent  tissues  are  apt  to  be  involved.  Secondary  carcinoma  may 
extend  from  the  esophagus. 

( hlcification  and  ossification  of  the  larynx  sometimes  occur  as  a 
senile  change  or  after  chronic  inflammation,  especially  in  tuberculous 
subjects.  Ossification  may  produce  ankylosis  of  the  joints,  and  slight 
trauma  may  result  in  fracture.  Injuries  and  luxations  of  the  laryn- 
geal articulations  may  lead  to  stenosis,  and  the  latter  may  be  caused 
also  by  foreign  bodies.  Compression  of  the  larynx  and  trachea  by 
enlarged  thyroid,  tumor  of  the  esophagus,  and  aortic  aneurism  may 
occur,  and  a  '^  sabre-sheath  "  deformity  result. 


0.    DISEASES  OF  THE  BRONCHI. 

Lesions  of  the  small  bronchi  are  so  closely  connected  with  those  of 
the  lung  that  they  will  be  treated  together.  Remaining  diseases  of 
the  bronchi  do  not  need  extended  mention.  Inflammation  and  tuber- 
culosis are  practically  the  same  as  similar  affections  of  the  trachea. 

Acute  catarrhal  bronchitis  follows  causes  like  those  mentioned  for 
laryngitis.  The  mucosa  is  swollen  and  red  and  covered  with  muco- 
serous  or  purulent  exudate,  in  which  mucous  corpuscles  and  degener- 
ated epithelui  are  found.  When  the  secretion  is  copious  tlie  case  is 
called  blennorrhr/i. 

Inflammation  in  the  finest  divisions  of  the  bronchi  is  called  capillary 
bronchitis.  It  occurs  primarily  or  with  general  diseases,  es]XH?ially 
acute  exanthemata,  and  is  of  importiuice  l)ecause  of  the  relation  of 
these  bronchi  to  the  parenchyma  of  the  lung.  (See  Catiirrhal  Pneu- 
monia.) 

Chronic  catarrhal  bronchitis  follows  the  acute  or  is  secondary  to 
various  luno;  diseases,  especially  emphysema  and  tuberculosis.  In 
many  cases  it  is  associated  with  stiisis  and  brown  induration  and 
chronic  edenui  of  the  lung,  with  copious  sputa  (blennorrhea).     The 


314 


SPECIAL  PATHOLOGY. 


mucoira  affected  k  swollen,  hyperplastic,  and  theu  atrophic,  and  the 
muscular  coat  is  thickeuoil.  Atrophy  Icsseus  tlie  resistance  uf  tlie 
bronchial  wall  and  Icadd  to  dilatations  and  emphysema. 

The  thickened   sputa  may  remain  in  the  bronchi  a  hmp  time,  and 
undci^   putrefaction    from  tlie  ae(.«ss  of  fiupn)phytcs.     This  is  called 


plid  brnwkUht,  and  when  n  collection  of  sputa   in   .1  diluted  bronchus 
thiiB  decays  it  may  be  the  atnrtintr  jtoint  f(ir  gangrene  of  the  lung. 

In  contrast  to  the  tmchca,  croupous  inflammntion  of  the  small 
bronchi  is  nncommon,  but  a  croupous  Inflammation  may  descend  to 
the  finer  divisions  of  the  tube.  PscnilompmhrancH  in  the  brge  bronchi 
■re  common.  Fibrinous  exudates  may  form  in  tlie  smaller  durinfr 
croupous  pneumonia. 
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Croupous  exudates  in  tiie  bronchi  must  be  distinguished  from  the 
casts  of  the  smaller  bronchi,  which  are  known  as  Curschmann's  spirab. 
With  the  latter  octahedral  "  asthma  cr^-stals  "  are  common. 

Tnbercnlosis  afFects  the  bronchi  as  the  trachea,  making  flat,  lenticular, 
and  confluent  ulcers. 


.    (After  LiTDiH.) 


Bronchiectaaia.  Dilatations  of  the  brY>nch!  may  Ih'  either  circum- 
scribed or  difFii?e,  At  times  they  arc  vicsirions  when  a  part  of  the 
lung  is  unable  to  functionate  and  the  rest  tjikes  im  its  fimction.  The 
entire  inspirators   pressure    then  acts  uikhi  (vrtjiin  branches  of  the 
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bronchi,  and  their  walls,   esi>eoiaUy  if  diseased,   yield   more  or  leE 
Tbis  is  seen  in  small  bronchi  in  atelectatic  parts  of  the  lung,  when  ^ 
sir  pressure  acts  only  ou  the  bronchial  wall.     Difficult  breathing  a 
increased  expiratorj'  pressure,  as  In  emphysema,  may  also  cause  brc 
chiectasis.      According  as  such  influences  are  exerted  on  a  larger  \ 
smaller  portion  of  tlie  luug,  the  dilatation  is  circumscribed,  or  diffusi^ 
and  uniform.      Circumscribed  saccuUtted  bronchiecbisis  follows  indura- 
ting  and   contracting   lesions,    as   in   chroTiic   phthisis  aTid  collapse, 
because  of  tlie  traction  on  the  bronchial  wall,  esjxwially  when  the  lung 
is  adherent  to  tlie  thomcio  wall  so  that  the  force  works  from  a  fixed 


point.  The  largest  dilatations  are  (mlltKl  bmiichiectatic  caverns,  and 
in  them  putrefaction  of  secretiunij  may  lead  to  putrid  bronchitis, 
pulmouary  gtmgrene,  and  tubcrrulosiH.  Sncli  oinities  are  distinguished 
from  tubercular  cavities  by  tln^  fuct  that  they  are  liucti  with  muooi 
membr-.mt'. 

Appendix.     Thyroid  and  Thymns. 

As  a    eongenitul   mal formation   the  i^tluml.•:  of  tlie  thyn>id  or  a  lol 

may  bo  lackiug,   or,   ou  ttie  other  hand,  the  isthmus  may  be  large 

enough  to  form  a  middle  lobe  reaching  up  over  the  larynx,  and  making 
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tracheotoniv  difficult  The  gl-ind  ■!«  a  avIioIg  msiv  be  Hrue,  iiiiii  nives- 
sory  gliindt)  irt  fiiind 

Hypereinut  iiia\  enlarge  the  gland  for  a  sliort  period,  makiug  a 
tran niton'  strunia 

luilammHtion  in  the  gland  la  miusiuil  I  iirul(.nt  tliyroiditis  may 
follow  tntiima  with  wound  infection  ir  extension  of  the  inflainniaticm 
from  near  h\  proeessOb  w  in  diphtiicna  or  unse  hv  metastasis  in 
cnducurditH  and  p^  eniia 

The  mot  important  lunn  m  the  tli^roid  i  hviit  ri)lapia,  of  many 
kinds,  and  ail  (,rouped  under  tht  n^mL  trutna  It  nmy  be  con- 
genital or  acquind  ind  -ittitkfl  the  wholt  ^1  ind  or  a  part  of  it ;  in 
the  latter  ea  t  tlierc  ire  \ariou    nodule    tlir  ii^b    it       ^  itliing  is  <.«r- 


tainly  known  as  to  tlio  cause  of  struma  except  tliat  it  is  endemic  in 
many  places.     It  occura  frequently  with  cretinism  and  idiocy. 
The  varieties  of  struma  are  as  follows : 

1.  Struma  parai-chi/iwtt-ona — simple  hyperplasia  affecting  the  whole 
gland  or  as  uodules. 

2.  Struma  co/Joide^,  or  ge!aiiito«a,  in  which  the  acini  contain  larga 
quantities  of  colloid  material  and  are  distended  by  it. 

;t.  Struma  cynticti,  in  which  tlie  walls  of  acini  break  down  and  large 
cavities  form,  which  may  contain  clear  or  gelatinous  or  hemorrhagie 
6uid. 

4.  Sfnmia  jihntm,  in  whicii  tliere  is  hyjierplnsia  of  the  fibrous 
tuDsne  and  atrophy  of  the  glandular. 

jVll  these  forms  may  be  combined.  Calcification  of  the  stroma 
gives  a  form  culled  drvma  oeitta;  dilatation   of  the  vessels   niakee 
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Htrtima   vaaculoga,  which  has  otlier  names,  accHitling  to  the  vessel, 
straina  aneurimnatica  and  druvia  variaona. 

True  tumors  occur,  as  adeuoma,  sarooma,  carciiioma,  libroma,  and  I 
various  combinations  of  these. 

The  thymus,  according  to  the  newest  views,  is  an  organ  of  epithd-  I 
Hal  "rigin,  which  later  becomes  transformed  into  one  of  lymphoid  I 
(;liaracter.  The  coacentrically  marked  Hassal's  bodies  found  in  the  I 
glaud  are  probably  remains  of  the  original  epithelium,  .\iter  puberty  I 
the  thymus  gradually  atrophies. 

The  pathology  of  the  thymus  is  but  little  understood,  Abeoeni  1 
may  occur  in  it  (Dubois'  abscess)  in  syphilitic  newborn  children  aa  I 
peculiar  pus-like  masses ;  they  may  occur  in  other  cases  also.  At  \ 
times  these  foci  appear  to  be  only  very  rajiitl  cadaveric  softening, 
which  here  and  there  assumes  a  purulent  look ;  aud  in  otlicr  casea  1 
tliere  is  a  growth  o£  lymphoid  tissue  mto  the  remains  of  epithelial  f 
tissue  or  an  actual  accumulation  of  pus.  AV'ith  umbilical  phlebitis  I 
aud  pyemia  abscess  of  the  gland  may  follow. 

In  many  cases  of  leukemia  and  pseudoleukemia  the  thymus  becomes  I 
large.  Gumma  anti  tubercle  have  been  observed  in  it.  In  death  I 
from  phosphonis  poisoniug  aud  after  asphyxia  relatively  large  bleeding  j 
may  occur  in  the  thymus. 

Sarcoma  and  lymphosarcoma  aud  endothelioma  are  tlie  commoner  ( 
tumors  of  the  gland,  and  perhaps  some  of  tlie  diffuse  sarcomas  of  the  ( 
mediastinum  take  tlieir  origin  here.     Dermoid  cysts  have  also  be^i  \ 
found  in  it.      In  some  of  the  tumors  starting  from  the  gland  Kassal'a 
bodies  occur. 


D.    DISEASES  OF  THE  LUNGS. 


The  lungs  consist  of  numei-oiis  subdivLiion.-i  (liibulew)  separated  by 
septji,  and  into  each  a  small  division  of  tJie  brouchus  leads.  On  the 
finest  branches  of  the  bronchiole  there  are  lateral  nacs,  called  alveoli, 
and  the  tube  is  here  called  a  respirattiry  bronchiole.  Tliis  widens  to 
a  pvriform  cavity,  on  the  walls  of  ivhicli  there  are  alveoli,  the  whole 
calle<l  an  infundibulum ;  while  the  portion  of  the  bronchiole  leadiug 
into  this  infiindibidum — like  the  stem  of  the  pear — is  called  the 
alveolar  passage. 

In  a  section  of  tlie  normal  lung  (Fig.  199)  we  therefore  see  these 
various  parts.  The  septa  are  fibrous.  The  wall  of  the  infundibulum 
IB  made  of  homogeneous  connective  tissue  in  which  there  are  elastic 
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fibres^  especially  collected  about  the  entrance  into  the  infundibulum. 
The  bronchioles  carry  cylindrical  epithelium ;  the  inf undibula  and  their 
alveoli  are  entirely  covered  with  flat  cpithelia.  Two  varieties  of  flat 
cells  are  found — small,  nucleated  forms,  and  larger  cells  without  nuclei. 
Within  the  lobules  the  lymph  vessels  begin,  which  enlarge  as  they  run 
in  the  septa  by  the  side  of  bronchi  and  vessels. 

Malformation  of  the  lungs  is  imusual.  The  commonest  is  variation 
in  the  lobes,  as  two  for  the  right  or  three  for  the  left  lung.  Dermoid 
cysts  sometimes  occur. 

Changes  in  the  Content  of  Air. 

When  the  whole  limg  or  a  portion  of  it  is  deprived  of  its  air  the 
condition  is  called  collapse,  or  atdeetams.  Fetal  atelectasis  is  a  physio- 
logical state  during  intra-uterine  life,  for  the  supply  of  O  and  the 
removal  of  CO^^  are  not  provided  through  the  lungs.  With  the  first 
inspiration  of  the  newborn  the  old  order  ceases,  but  if  this  is  prevented 
by  collections  of  mucus  in  the  air  passages  or  lack  of  stimulation  to 
the  respiratory  centre  the  lung  remains  collapsed.  It  is  then  dark 
bluish  red,  of  the  consistency  of  flesh,  and  fills  but  a  small  part  of  tlie 
thorax.  In  water  it  sinks  immediately.  Partial  fetal  atelectasis 
occurs  when  only  some  of  the  lobules  receive  air  after  birth.  The 
collapsed  portions  make  bluish  spots  throughout  the  parenchyma,  and 
are  sunken  below  the  surface.  Acquired  atelectasis  is  of  three  main 
varieties : 

1.  By  Compression.  When  die  available  space  within  the  pleural 
cavity  is  lessened  by  large  quantities  of  fluid,  tumors,  liypertrophy  of 
the  heart,  or  any  pressure  on  the  limg  directly,  the  air  may  be  driven 
from  the  organ.  It  looks  then  like  the  fetal  midilated  lung  except 
that  it  contains  less  blood,  for  the  bloodvessels  have  also  suflfered  from 
the  pressure.  Part  or  the  whole  of  the  organ  is  tough,  small,  and 
without  the  usual  crepitation  on  pressure  or  iucision. 

2.  By  Collapse.  After  catarrhal  and  other  inflammations  of  the 
bronchi,  in  the  course  of  which  secretion  lies  for  a  lou^  time  within 
them,  they  may  l>e  impermeable  for  the  air.  If  this  condition  persists 
for  a  time  the  air  in  the  lobules  corresponding  may  be  gradually 
absorbed,  and  the  tissue  may  collapse  from  ifc^  elastieitv.  '  According 
to  the  size  of  tlic  broiiclius  occluded  the  at^'lectatie  part  of  the  lung  varies 
in  extent     As  there  is  no  pressure  on  the  part  it  is  dark  red  and  livid. 

3.  Marantic  Atelectasis.  With  imperfect  respiration  and  weak- 
ness of  the  heart  this  form  may  arise.      Wh(ni  the  respiratory  intake 
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does  not  suffice  to  dilate  all  parts  of  the  lung^  the  lowest  and  most 
posterior  portions  gradually  collapse.  As  the  heart  is  weak,  a  hypo- 
static congestion  occurs  in  the  same  portions  of  the  lung.  The  air 
may  be  nearly  but  not  entirely  lost  from  the  part,  it  is  full  of  blood 
and  usually  edematous,  and  dark  in  color. 

A  collapsed  portion  of  the  lung  after  a  time  may  imdergo  indura- 
tion, splenization,  and  bronchiectatic  changes. 

A  lung  recently  oolkpsed  is  still  capable  of  being  reinflated,  in  life 
and  also  at  the  autopsy ;  but  after  a  time  the  alveolar  walls  become 
adlierent,  there  is  a  proliferation  of  fibrous  tissue  in  the  part,  the 
epitlielium  is  lost,  and  the  part  becomes  tougli,  pale,  pigmented  with 
bloixi  and  anthracotic  pigment,  and  wholly  airless.  To  this  condition 
the  name  induration  is  given. 

Splenization  occurs  wlien  edema  affects  the  collapsed  part,  so  that 
it  swells  and  has  a  peculiar  dark-red  color  and  resembles  the  spleen. 
This  may  occur  in  the  marantic  form  or  also  with  hypostatic  conges- 
tion. 

In  the  bronchi  which  lead  from  the  atelectatic  region  there  fre- 
quently develop  bronchiectasie,  because  they  support  the  entire 
pressure  of  the  air  in  the  part.  Such  dilatations  occur  also  in  the 
fetal  form. 

Emphysema  is  exactly  the  op})osite  condition  from  atelectasis,  the 
alveoli  being  abnornudly  inflated  and  dilated.  This  may  occur  in  a 
short  time  from  forced  inspiration — a  condition  called  acute  vesicular 
emphyseuiii — and  xxa  a  partial  affection  of  tlie  lung  it  occurs  when  a 
large  region  of  the  organ  is  suddenly  put  out  of  function. 

Chronic  emphyHema  is  accompanied  by  more  or  less  atrophy  of  the 
lung  ti.ssue.  In  chronic  bronchitis,  if  the  secretion  is  viscid  and 
copious  it  hinders  respiration  and  expectoration,  and  the  effort.s  at 
coughing  increase  the  expinitory  pressure,  so  that  the  infundibula 
dilate  to  large  vesi(J(»s,  which  may  l)e  visible  in  the  gross.  Becjuise 
of  this  stretching  the  alveolar  septti  arc  shortened,  the  alveoli  flattencnl, 
the  septa  then  atrophy,  and  only  a  few  low  ])rominences  on  the  wall 
suggest  their  former  sites.  In  higher  dogroos  of  emphysema  the 
infundibular  walls  disappejir,  so  tliat  neiglilx)ring  ones  join,  and  large 
wivitics  result.  Such  continued  niref action  of  the  lung  tissue  pnxluces 
emphysema  bullosum. 

Tli(»se  (changes  make  the  volume  of  tlu*  organ  large,  and  it  is  inflatinl 
and  lessened  in  actual  amount  of  tissue.  It  is  soft,  and  on  section  is 
far  more  crepitiuit  than  normally.      Pressure  of  the  finger  leaves  a 
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Emphysema  of  the  Lung.     Infundibula  dilated,  alveoh  flat- 
tened, lung  tissue  rarefied  by  atrophy  of  many  spots.     .     25. 
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dimple  in  tlie  lung  because  of  the  loss  of  elasticity.  With  tlie  atrophy 
of  septa  there  is  a  loss  of  bloodvessels  which  run  in  them,  so  that 
the  lung  is  pale  and  anemic,  of  a  leaden  gray  color,  and  verj'  dr>'  on 
section.  Desquamation  and  fatty  changes  in  the  alveolar  epithelia  are 
common.  Such  a  condition  throughout  the  whole  lung  is  called 
general  substantive  emphysema. 

The  destruction  of  the  bloodvessels  causes  an  increase  in  tlie  work 
of  the  right  ventricle,  and  hence  hypertrophy  of  its  wall. 

As  an  idiopathic  condition  some  degree  of  emphysema  is  common 
in  old  age,  and  is  called  senile  emphysema.  It  affects  the  whole  lung, 
and  is  doubtless  due  to  atrophic  changes  in  the  organ. 

Partial  chronic  emphysema  occurs  as  a  vicarious  change  in  parts 
which  assume  the  work  of  diseased  tissue.  It  is  often  seen  along  tlie 
edges  of  the  lungs.  This  is  called  consecutive,  collateral,  or  vicarious 
emphysema. 

In  tlie  varieties  so  far  described  the  air  is  in  the  alveoli  of  the  lung, 
and  hence  all  these  kinds  are  grouped  as  alveolar  emphysema.  An 
interstitial  form  exists  when  the  air  is  found  in  the  septa  and  inter- 
lobuliir  tissue  from  bursting  of  alveoli.  It  appears  then  as  bubbles  in 
rows  imder  the  pleura,  arranged  in  a  meshwork  along  the  septa. 
This  may  be  post-mortem,  due  to  putrefactive  gases. 

Disorders  of  Circulation.  Aneinia  of  tlie  lung  is  chiefly  a  part  of 
general  anemia  or  occurs  locally  from  pressure  or  occlusion  of  vessels. 

Brown  induration  Ls  a  name  given  to  the  effect  of  chronic  stasis,  for 
instance,  from  obstacles  to  the  flow  of  blood  into  the  left  auricle. 
Usuallv  there  is  a  defect  in  the  valves  of  the  left  side  of  tlie  heart  or 
else  general  cardiac  weakness.  The  distention  of  the  ciipillaries,  which 
in  the  lung  is  accompanied  by  a  tortuous  condition,  diminishes  the 
lumina  of  the  alveoli,  for  the  ciipillar\'  ectasis  projects  strongly  into 
them.  A  constant  change  is  the  deposit  of  quantities  of  brown  pig- 
ment, due  to  the  numerous  small  hemorrhages  in  the  alveoli  and  inter- 
stices of  the  lung.  This  pigment  gives  the  organ  a  characteristic 
brown  color,  even  though  it  be  anemic.  The  coloring-matter  lies  Jis 
free  granules  in  the  alveoli  or  is  enclosed  in  cells,  and  tliese  cells  are 
so  constmtlv  found  in  such  conditions  tliat  thev  liavc  received  the 
name  of  heart-<lisea.se  cells.  Wandering  cells  and  rod  blood  cells  are 
commonly  found,  and  usually  free  desquamation  of  (»pitlielia  with  the 
chronic  catarrh  whi(*li  is  found  with  the  stisis ;  the  latter  cells  are  dis- 
tinguished from  the  wandering  cells  by  the  larger  body  and  large, 
light  nucleus. 
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With  the  thickening  of  veius  and  uipilluries  the  tibrouH 
suffers  u  hyperplasia  similar  U>  thtt  cyaiiotie  indunitiou  of  other 
A  ohrouio  ediMna  is  ofl«n  associated  witli  tlie&e  lesions,  and 
luDg  is  of  a  pticultar  tough  aud  swolleu  uppeurauce. 

PutiiMHtirff  edtiMi  is  a  very  fretjueut  <«nditiou,  wliidi  may  Ije 
in  vaiyiug  i-ircumstancfs.  Because  of  the  traiisudatiou  of  fluid  the 
oi^HU  is  iniperfeutly  aemled,  aud  on  section  a  slight  pressure  stguceKec' 
out  a  copious  grayish-yellow  fluid.  The  bronchi,  large  and  smidl, 
stud  tlie  interstices  -if  the  lung,  are  tilled  nitli  it;  hence  the  lung  ii 
heavy,  voluminous,  inelastic,  and  dougliy. 

The  importance  of  the  condition  is  dep«ideut  upon  the  cnuse  aaft' 
other  considerations.  Some  of  the  cases  sav  due  to  stasis,  developed 
iis  the  rtsult  of  cardiac  weakness,  so  tliat  the  uegntive  air  procure 
tile  al^'eoli  collects  tlie  bloixl  in  their  capillaries.  This  blood  is  grentv 
in  amount  than  the  left  side  of  the  heart  can  receive,  and  it  is  ii 
fectlv  emptietl  bv  it.  A  cumbiuation  of  h_r|ieremtu  and  edemu  bc^ns^ 
therefore,  in  the  4le|>endeut  portions  of  the  hmg.  With 
then?  is  pivbably  an  early  paralysis  of  tlie  left  ventricle,  while  the  i^t 
cMiilinnos  strongly  CT>ntracting.  When  the  main  air  po-ssages 
t'kwed,  OS  by  etlvnia  of  the  glottis,  the  chief  element  in  the  pmduttion 
of  etlema  is  forced  inspiration,  by  wludi  the  negative  pre»jure  in  the 
alveoli  caifeaes  the  blood  to  collect  in  the  capillaries.  Fulmooary 
Mierna  is  often  tle^'vloped  sJionly  befi>re  death  or  during  the  agony. 
In  the  cadaver  a  senxis  couditiiui  of  tlic  lung  may  develop,  but  it 
differs  frvmi  tlkc  ctkiua  dtvoribnl  in  not  beiug  f>umr ;  the  flni«l  is  quite 
fn-e  fmm  air.  thher  forms  of  e^ma  occur  about  fi»ci  of  inflamnuitiua, 
and  are  tvrtalnly  deverk[>ti)  before  <lc;ith,  and  iritli  lesiiius  i«f  ihe  bruin 
it  may  occur  in  some  unexplained  way, 

Hrvtorrhn^m  may  iHvur  in  the  lung  in  certain  lUatheees  or  with 
»ltt$ts,  bat  ilw^  are  o^ually  sntall.  Larger  hemorrtagic  inhrcte  amy 
be  due  to  occloinMi  of  a  \'«s«rl  by  thromhwits.,  or  en^tolum,  or  to  nw- 
ciiEar  emiiim.  EraboG  and  thntmbi  nHnmooly  ik>  not  aanv  tntutti^ 
Ixi-ause  of  the  fn«  SDastiitui««e  bettrwn  the  cvpiUanei<  and  die  bn*- 
<^4inl  aiitl  piiIntvHuuv  artvrit^  hi  i-omditioDS  leading  t»  brown  indura- 
lim  in&nts  are  baxW  comMon  wberw  the  pmssnre  in  vrins  and 
^.,;ii ...;..  :,  _.:,-„!  ,..».-.  ■  »•■■— ^  (hiw  imy  ivt-nr  a^r  an  artefr  » 
-  ire  dis[»M->l  |i-  Meed,  as  is  evident 
fr  ^nl,      H••n^ -rrlvitpi'  iufiuvts  ar<r  iif 

th-   ■  '     <>:  I  iiaB>Lniii'>r  i.i:_  '        '    i- ■:^vular.  and  os«alh' 

the  ctuhu'  tl'  "'11  ih>-  ptema.     On  tbr 
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sur&ce  of  th*;  liiug  they  ap[>ear  as  sliglitly  promiuent,  firm,  dark-red 
ureas;  on  section  the  color  is  the  same,  they  ui-e  wholly  non-acrate<], 
sharply  marked  off,  and  from  the  Hurface  much  blood  can  be  scraped. 
The  commonest  cause  of  pulmomiry  infarcts  is  marantic  thrombosis 
in  the  right  side  of  the  heart,  from  which  large  pieces  are  at  times 
broken  off  imd  carried  as  emboli  into  the  lung.  The  tlirombtis  from 
which  the  emboli  come  is  found  between  the  papillary  muscles  on  the 
right  side.  An  embolus  may  come  also  from  any  part  of  the  venona 
system.  It  usually  lodges  at  the  bifurcation  of  a  vessel,  in  wliat 
becomes  the  ajwx  of  the  infarct,  and  |mrt  nmy  project  into  each  branch, 
the  emlxiliis  riding  on  the  angle  l>etwcen.  The  further  changes  in  the 
infaii^t  have  already  been  treatetl  (p.  {)((  ff). 


^^'WrS'Tii 


Bemonhaglc  iainn Lntcd  urea,  iht  uLveoli  filled  with  blood :  nil  ducIcI 

have  lost  melrMtaiiUiij  i.,...:.    .,.  .-..j..^^,,    r.  AdjDlDiiu  jiiirt  unmiK,  In  wlilcli  the  alvenll  god- 
MlD  khob  Wood,  but  tlie  c^ls  iiro  iiu(  uctrjlic.    x  », 

In  utlier  cases  the  infarct  is  due  to  rupture  of  vessels  in  tlie  lung 
from  iniTeased  pressure,  or  witli  ulecmtiug  processes,  as  in  tuberculous 
cavities,  ui*  with  wounds  of  the  lung,  as  when  tlie  sharp  end  of  a 
broken  rib  penetrates  it ;  and  at  times  bleeding  of  the  lung  occurs  with 
cerebral  hemonhage.  When  bleeding  occurs  in  tlie  bronchi  the  blood 
may  easily  be  drawn  deeper  into  the  Inng  by  inspiration.  Hmall 
bemorrht^it;  foci  appesir  scattered  Uirough  the  organ,  though  actual 
pulmonnr\'  hemorrhage  has  not  occurred. 

A  special  form  of  embolism  is  wiiised   in  the  hmg  by  transport  of 
t  Into  its  \'ef>.sels,  as  happens  often  after  fracture  of  the  Imnes,  an<l 
frequently  with    contusions  of    tlie  siiboutjineons   fatty   tissues. 
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Slight  degrees  of  the  lesion  are  common  and  unimportant.  Witli 
large  amounts  of  fat  pulmonary  edema  and  death  may  be  the  result. 
Microscopically  the  fat  is  found  in  the  capillaries. 

Embolism  of  air  in  the  vessels  of  the  lungs  occurs  witli  similar 
conditions  in  the  right  side  of  the  heart. 

Inflammation. 

1.  Fibrinous  (croupous  or  lobar)  Pnenmonia.  With  inflammation 
of  the  actual  parenchyma  of  the  lung  there  is  an  exudate  within  the 
infundibula  and  alveoli.  This  condition  is  called  hepatization — a 
term  which  refers  to  the  resemblance  of  the  solidified  lung  to  liver 
tissue  in  the  gross.  In  the  form  of  pneumonia  called  fibrinous  or 
croupous  this  hepatization  is  distributed  over  large  sections  of  the 
organ,  as  an  entire  lung  or  one  of  its  lobes,  in  a  more  or  leas  uniform 
manner ;  hence  it  is  spoken  of  as  lobar,  hepatization,  and  its  consistency 
is  firm,  depending  on  the  nature  of  the  exudate. 

Three  stages  are  usually  distinguished  in  the  course  of  such  a  pneu- 
monia— those  of  congestion^  red  hepatization,  and  gray  hepatization  or 
resolution.  In  the  first  there  is  a  severe  inflammatory  congestion, 
with  marked  edema,  and  the  lung  is  large  and  contains  less  air. 

In  the  red  stage  the  chanicteristic  exudate  is  formed  in  the  air 
spaces.  This  is  fibrinoas  and  coagulates,  with  the  formation  of  count- 
less reticular  threads  through  it.  The  alveolar  epithelia  suffer  necrosis 
and  a  hyaline  change,  and  are  desquamated,  singly  or  in  groups,  as 
pseudomembranous  layers.  In  the  exudate  there  are  large  numbers 
of  leucocytes  and  red  cells.  These  cells  are  entangled  in  the  solid 
exudate,  and  with  it  form  casts  of  tlic  air  spaces  in  which  they  lie,  so 
that  the  section  has  a  typical  granular  appearance,  and  from  it  tlu* 
fibrinoas  plugs  may  be  scraped  away  by  the  knife.  Examined  with  a 
low  j)ower  these  plugs  have  a  lobulated  form  corresponding  to  tlu» 
infundibula  and  their  alveoli.  Since  the  air  spaces  are  completely 
filled  in  this  way  the  lung  is  wholly  unaerated ;  and  when  the  pleura 
is  opened  the  organ  cannot  collapse,  as  it  usually  does.  It  is  volumi- 
nous, distiuided,  firm,  and  friable,  and  on  section  of  a  dark  brownish 
red  in  wliicli  the  grayish  ]>lugs  are  noticeable. 

More  careful  microscoj>ic  examination  shows  that  the  hepatization 
is  not  so  uniform  as  it  appejirs  in  tlie  gross.  In  the  central  parts  of 
th(»  lobule  the  exudate  is  more  cellular,  and  tliere  are  groups  of  cocci ; 
in  the  [>eriplieral  alveoli  there  is  more  fibrin.      These  conditions  depend 
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u|M)n  infection  tlir«»ugh  tlie  bronclii,  for  piirt.s  of  tlic  alvooli  uciirest 
tliii  bronchiole  are  most  severely  affecteil. 

The  red  titage  laate,  on  an  average,  from  one  to  three  days,  and 
then  tlie  gray  ab^  begins,  and  witli  it  the  decline  of  the  prooese. 
liesolution  txin^i^ta  in  the  conversion  of  the  exudate  to  a  soft,  and 
later  fluid,  mass  of  fat  granules  and  detritus,  whioh  is  either  absorbed 
fir  exjiectorated,  while  the  alveolar  epithelia  are  regenerated.  In  tlie 
alvei>li  the  teuof>cytes  are  increased.  The  cut  surface  has  a  grayer 
color,  and  as  the  capillaries  of  the  hepatized  (Kirtion  are  bloodless  the 
anemia  adds  to  the  lighter  tint.  The  granular  look  of  the  section  is 
lost  as  the  plugs  soften,  the  alveoK  become  frt^  and  again  receive 


air,   and  their  epithelium   i^   renewed,  so  that  a  normal   ciiudition   is 
attained. 

It  is  prol»able  that  resolution  may  occur  during  the  first  stage  with- 
out the  Imig  passing  thmugli  the  gray  hejtati/ntion. 

Death  usually  oeenre  on  die  sixth   to  the  eighth  day,  during  tha    . 
change  from  red  tii  gray,  and  is  due  to  the  gravitj'  of  tlie  infection^  ■ 
ineufficieney  of  tlie  lung  from  the  amount  involved,  to  complications-^ 
as  perienrditis  and  menlngitiE,   and  esjtecially  to  cardiac   weakness. 
A  very  important  element  in  &  fabil  case  is  the  oligemia  resulting  from 
the  copious  exudation  from  the  bltMxl,  and  this  may  Ik;  the  direct  tause 
of  the  cardiac  failm-e  and  the  edema  of  non-hepatized  lung.     OtJier 
results  of  the  disease  are  suppuration,  camifieation  and  gangrene. 
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Oamification  occurs  when  the  exiidiite  becomes  organized,   tike  i 
tlironibus.     WHien  the  exudate  is  not  removed  by  expectoration  ant 
resoqition,  a  fibrtms  bv'perplastn  niay  start  in  the  septa,  and  i>artica- 
larly  about  the  peribrouohiul  cooaeftive  tissue,  and  the  latter  pufiheafl 
tile  bi-onchial  epithelium  before  it  intii  the  Iiinien.      It  uLso  Followii  the  I 
luufKe  of  tlie  broQclii  to  the  infiindibula,  renders  tlie  exudate  vascuUir,  I 
and  replaces  it  with  young  eomieetive  tieaue.     The  bronchial  epithe-  1 
Hum  is  lost,  the  fibrous  growth  passes  from  alveolus  U)  alveolus,  and  J 
at  last  the  section  affected  is  converted  into  lobules  filled  wHth  granu-  1 
lation  tissue.      From  the  alveolar  sepbi  a  similar  process  aids  in  the  I 
vascularization  of  the  exudate.      In  the  gross  tlie  lung  is  then  red^  I 
tough,  and  like  muscle,  and  hence  the  name  camificatioD  is  employed,  j 
The  ne\v  cellular  fibrous  tissue  becomes  poorer  in  cells,  and  contnieta,  J 
and  the  end  of  the  process  is  complete  induration  and  usually  pigmea-  1 
tation  of  tlie  part. 

Certain  eases  of  fibrinous  pneumonia  vary  from  the  type  as  di»-  ] 
cussed,  esjiecially  in  children  and  the  aged.  In  the  child  the  iuflam-  , 
matorj-  process  may  be  distributed  over  scattered  lobides  and  not 
uniformly  through  a  IoIk,  so  tliat  the  gross  appcatrance  re.sembles  that 
of  catarrhal  pneumonia.  The  distinction  from  the  latter  is  made  by 
the  firmer  hepati station,  the  (wmplete  absence  of  air,  and  the  granular 
surface,  and  microscopindly  by  the  tHwigulated  exuilute.  Another 
variation  ir«  due  to  very  scanty  exudate,  as  is  common  in  old  a^. 
The  cut  surfafe  then  presents  a  diffuse,  more  yielding  hepatization,  the 
part  is  moist,  and  its  air  is  not  wboUy  absent.  This  form  is  uommon 
in  influenza. 

In  most  cases  croupous  pnetunonia  begins  in  the  lower  lobe  and  pro-  ' 
gresses  upward,  and  more  often  on  tlie  right  side  than  on  the  left  It 
may  pass  from  one  lung  to  the  other.  Almost  always  there  is  a  com- 
plicating serous  or  fibrinouw  ]t!euritis,  an<l  this  may  l>e  punilent. 
Catarrlial  and  fibrinous  iufiammatiou  of  the  large  bronchi  is  usual. 
Fibriuons  iiericarditis  may  occur. 

Wliether  all  cases  of  the  disea^  are  due  to  a  single  micro-organism 
has  not  been  proved,  but  the  ti'pical  clinical  and  anatomiciil  nature 
of  tlie  disease  imd  the  almost  conntint  presence  of  the  Frankel- 
Weichselbiiuni  dipliwocons  suggest  lliis  belief,  and  this  bacterium  is 
generally  acirpti-d  as  the  s].>ecific  fiuw. 

2,  Capillary  Bronchitas  and  Catarrhal  Pnenmonia.  Whea 
catarrhal  infiammatiou  involves  the  finest  divisions  of  the  bronchi  it 
IB  flailed  hronckiolitut  eatarrhaliH,  or  capillars-  broucliitia.     The  swell- 
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iug,  infiltratioD  of  the  brouchial  wall,  uud  increased  secretion  are 
similar  to  th»  same  features  in  lai^r  bronchi  when  inflamed.  PresB- 
ure  on  the  cut  surface  of  the  lung  causes  the  protrusioQ  of  ecattered 
drops  of  turbid  mucous  or  purulent  fluid  from  the  cross-sections  of  the 
broQcliioIes.  T)ie  exudate  nmy  close  the  tube»  nfFoctcd,  and  the 
atelectatic  \mTtn  corresponding  appear  as  elightly  suulcen  bluish  areas 
in  which  the  consistence  is  firmer  than  normal,  and  there  is  no  air, 
Vesiuular  and  interstitial  emphysema  may  Ix;  associated  with  this 
condition. 


Cktarrbal  pneomonlB  Jn  tb«  Inmeanr  ibe  alreolus  tbtie  arc  deiquMDated  eplthellati  ittgt 
«ell>  with  ■  light  nucleus  and  leuvocrtes  amall  cells  with  dark  and  In  places  pol}  morphoiii 
nncM.  Hardening  melbodi  bare  cauaed  a  Kranular  pradpltau  In  the  albuiainaiu  einilate. 
XMO. 

In  many  (^i-cs  the  bronchiohtis  passes  directh  tii  the  lung  paren- 
chyniii,  and  tht  result  is  a  catarrhal  pneumonia.  In  tin-  «in  areas 
wUicli  porre,s])<iiid  to  the  divisions  of  i  lohul  ir  bronchiole  are  function- 
less,  finuer  thin  atelectatic  lung,  ind  refi  tiid  h\perpniic  Hence 
the  other  naiiit  sometimes  cmploved  for  this  condition  is  lobular  pneu- 
monia. Till  ( Michte  consists  of  ilhuminons  fluid,  desquamated  and 
fiitt\-  epitlielul  <(11-  and  few  or  man\  leiic"(vt<^  Fibnn  mav  be 
found  ill  it,  Itnt  it  is  not  so  wtpioiis  is  to  form  pliitis  ind  ca.«ts  of  the 
alveoli.  A-pii  itmii  fri>m  the  hnmdii  inn  mtrf«luee  miioiis  into  the 
alveoli  aUn  Tlip  red  color  soon  turn-  to  ^miM-h  red  or  follow, 
because  of  tin    fitt\  thanges  which  begin  in  tlie  central  part- of  the 
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exudate.  From  the  cut  surface  a  turbid  yellowish  fluid  may  be 
scraped.  The  hepatized  portions  differ  from  the  croupous  lesion  in 
being  less  firm  and  having  a  smooth  surface  because  of  the  absence  of 
plugs  in  the  alveoli. 

Togedier  with  the  hepatized  parts  there  are  always  atelectatic  sec- 
tions, from  occlusion  of  bronchioles,  and  these  are  distinguished  by 
their  dark  cyanotic  color,  and  their  slight  depression  below  the  surface. 
In  such  collapsed  portions  other  causes  of  inflammation  develop,  anil 
thus  they  may  become  hard  and  voluminous  in  subsequent  pneumonia. 

The  variation  in  color  between  the  fatty  and  paler  parts  of  the 
diseased  lung,  and  the  hyperemic  margins  about  these,  with  foci  of 
recent  inflammation  between  and  dark  atelectatic  spots,  is  described  as 
marbled. 

The  more  numerous  the  affected  lobules  are,  the  more  neighboring 
lobules  are  infected  through  their  bronchioles,  and  thus  large  parts  of 
the  lung  may  be  inflamed,  so  that  a  lobar  rather  than  a  lobular  distri- 
bution of  the  lesion  occurs.  Circumscribed  or  general  pleurisy  may 
accompany  the  lesion,  and  the  pleural  exudate  may  be  large.     . 

The  usual  result  of  catarrhal  pneumonia  is  resolution  by  fatty 
degeneration,  and  expectoration  or  resorption  of  the  exudate.  When 
the  respiration  is  weak,  or  the  exudate  is  not  removed,  or  becomes 
itself  elironic,  an  indurative  process  is  apt  to  develop  in  the  septa,  as 
has  already  been  discussed.  Bronchiectasis  and  emphysema,  lK)th 
vicarious  and  interstitial,  are  also  noted,  and  the  pneumonic  process 
may  be  the  stiirting  point  for  suppuration,  gangrene,  and  tubercular 
lesions. 

Capillary  bronchitis  and  lobular  pneumonia  may  occur  primarily  or 
in  the  course  of  another  disea^se,  and  most  commonly  they  accompanv 
exanthemata  in  childh(H)d,  as  measles,  scarlet  fever,  and  diphtheria. 
At  both  extremes  of  life  there  is  a  great  disposition  to  catarrhal  dis- 
eases of  the  lungs,  especially  in  dironic  forms.  The  cause  of  the 
catarrhal  variety  of  pneumonia  is  probably  not  always  the  same. 
Pneumococci  (Friinkel),  diploeocei  of  pneumonia  (Friedliinder), 
staphylococci,  and  strej)to(*occi  hav(»  been  found  in  the  lesions,  and 
the  disease  occurs  with  iufluenza.  A  chronic  form  is  common  with 
pneiinioconiosis,  and  in  the  C(mrse  of  tuberculosis  of  the  lungs. 
Diffuse  oatirrhal  inflammations  follow  hypostitie  and  marantic  con- 
gestion and  s])lenization.  When  the  (h^pendent  parts  of  the  lungs  are 
fill(»d  with  blood  and  there  is  an  exudate  in  the  alveoli  with  desquama- 
tion of  the  epithelium,  the  process  is  called  a  hypostatic  pneumonia. 


PLATE  XVII. 
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a,  with  Atelectasis  and  Indun 
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The  hepatization  is  not  complete,  the  cut  surface  is  dark  or  grayish 
red,  smooth,  and  much  softer  than  in  croupous  pneumonia. 

3.  Purulent  pneumonia  begins  with  the  formation  of  an  exudate 
which  is  at  first  catarrhal  or  fibrinous,  but  at  the  same  time  rich  in 
cells,  and  which  later  becomes  purulent,  and  the  tissue  at  the  same 
time  is  destroyed.  The  causes  of  the  suppuration  may  enter  the  lung 
in  three  ways:  by  the  bronchi,  the  bloodvessels,  or  the  lymphatics 
from  adjacent  foci. 

(a)  Through  the  bronchi  a  suppurative  pneumonia  may  begin  by 
the  entrance  of  foreign  bodies,  as  bits  of  food,  stomach  contents,  pieces 
of  croupous  membranes  from  the  upper  air  passages,  and  tissue  from 
neoplasms  which  are  breaking  down.  This  gives  rise  to  aspiration 
pneumonia.  When  a  patient  is  unconscious,  or  the  mechanism  of 
swallowing  is  disordered,  such  infection  is  easily  produced,  and  after 
section  of  the  vagus  it  follows  paralysis  of  the  larynx.  The  lower 
lobes  are  the  usual  seat  of  the  lesion,  and  the  amotmt  of  material 
aspired  determines  whether  it  shall  be  discrete  or  in  larger  groups  of 
lobules.  At  first  tlie  foci  are  grayish  red  and  hyperemic,  later  on  they 
melt  into  a  purulent  mass,  and  about  them  is  a  zone  of  hemorrhagic 
infiltration.  They  may  empty  into  bronchi  or  the  pleura,  setting  up 
empyema  in  the  latter  case.  As  a  rule,  together  \yith  abscess  cavities, 
there  are  freshly  invaded  lobules  of  a  grayish-red  color  which  some- 
what resemble  croupous  pneumonia.  The  pyogenic  organisms  are 
staphylococci  and  streptococci  which  enter  the  lung  wuth  the  foreign 
body,  and  if  putrefactive  organisms  also  are  included  in  it  gangrene  of 
die  lung  may  arise. 

A  lung  which  is  already  the  seat  of  inflammation  may  become  infected 
with  pyogenic  orgjuiisms  through  tlic  bmnchi  and  become  punilent, 
and  this  is  seeu  often  with  stagnant  bronchial  secretion  in  chronic 
catarrh,  with  caseous  tuberculoiLS  foci  and  about  dilated  bronchi. 

{b)  Punilent  ])neunionia  arises  through  the  bloodvessels  when  septic 
emboli  enter  tlie  lunjr  from  thrombi  in  purulent  softening  or  vegetations 
in  endocarditis  ;  tlie  former  may  produce  uifarcts  which  later  break  down. 

(c)  The  lymphatics  bring  pus  from  adjacent  orgjuis,  as  carious 
vertebrae  and  ribs,  and  hepatic  abscess,  and  in  empyema  a  pleuro- 
genoiLS  form  is  (h^scribed,  though  the  cause  of  the  suppuration  may 
have  come  at  first  from  the  lung  to  tlie  pleura.  The  suppuration 
follows  chiefly  tho  lines  of  the  lymphatics  in  the  ]>ulnu)nar\'  septa,  and 
from  there  attacks  the  parenchyma.  It  may  follow  the  bronchi  and 
involve  them,  producing  a  purulent  peribronchitis. 
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4.   ProdnctiTe   (inlerdlUn!)    Pneamonia.      Thin   process,    aire 
mcntioued  in  coQDectiuD  witli  colhipse,  is  at  times  a  repanitivc 
timeH  a   progreeaive   lesion,  causing  orgunization  of  exudates 
cannot  be  removed  iir  exteodiiig  over  more  and  more  of  the  lung 
form  of  chrouic  pneumonia. 

The  induration  involves  botli  the  interstitial  and  tlie  parenchymatous 
elements  in  the  lungs.  In  tite  former  it  begins  with  the  growth  of  a 
richly  vascular  granulation  tissue  which  gradually  becomes  cicatricial 
and  converts  the  septa  into  thick  bauils  of  connective  tissue, 
parenchyma  it  may  begin  with  a.  (^ollapt^  and  subseciuent  indumi 
or  aa  an  organization  of  retained  exudate.  "The  indurated  piirti^  <if 
lung  are  small,  firm,  non-aerated,  soar-like,  and  usually  of  u  slal^ 
pigmentation. 

Emphysema  and  bronchleetiisis  ure  frequent  consequenocs,  and' 
constant  repetitions  of  t^tarrlial  inflaimmitious,  to  whk.'h  the  lung  is 
partieularly  disposed,  produce  new  atelectasis  and  induration  until  the; 
entire  lung  may  be  cirrhotic. 

Processes  of  this  variety  are  common  with  prolonged  inhaktioii 
of  dost — pueumoconiosia.  Small  quantities  of  dust  are  taken  into 
the  lungs  by  evenbndy,  and  in  general  are  without  serious  effeot. 
IjUI^  amounts  of  diLst  may  be  caught  in  the  air  passages  and  nevtf 
deposited  in  the  luug  itself,  or  portions  of  the  foreign  material  may  be 
taken  up  by  lymph  vessels  and  <leposited  in  the  nodes  at  the  hilum  of 
the  organ,  and,  as  a  rule,  these  nodes  are  deeply  pigmented  in  tJjc 
adult.  Alveolar  epithelium  and  white  bloixl  cells  take  up  particles  of 
dust,  and  thus  it  may  be  expectorated  or  laid  away  in  the  lymphoid 
tissues.  Certain  kiu<L4  of  dust,  as  calcium  carbonate,  may  be  dissolved 
in  the  lymph,  and  thus  are  without  effect.  MHien  larije  quautitim 
of  du.st  are  breathed  iu  for  loug  jwriods  (rhmuic  catarrhal  brouohitu^ 
and  chronic  catarrhal  pneumonia  result,  tlie  pigment  in  found  to 
the  strongly  thickened  fibrous  portions  of  tlie  lung,  and  tlie  whole 
organ  is  subdivided  by  a  reticular  fibrous  hyj)erplasia  reaching  to 
the  pleura,  where  tlie  limits  of  the  lolmles  are  clearly  marked  out. 
Atelectasis,  induration,  interstitiul  pneumonia,  emphysema,  and  dila- 
tatjon  of  the  bronchi  arc  often  associated  with  the  condition.  Healing 
is  j)eculia'rly  difficult  in  such  a  lesion,  because  the  chronic  irritation  of 
I  the  dust  oontinnally  dinposei  the  organ  to  new  catarrhal  inflamniationx. 
[  Tuberculosis  is  a  very  frequent  coin|ilicaHou,  but  tlie  variety  of  dust 
inhaled  seems  to  play  a  part,  for  phthisis  is  iimre  common  with  stone- 
cutters than  iu  simple  anthraootir  lungs. 
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Diweases  of  this  variety  are  iiHiially  omnected  with  occupationa  in 
wliit^h  air  coataniinated  witJi  various  fiDely  divided  materials  is  breathed 
for  Ittug  jwriodn.  AnUtracosu,  or  pignieutatioii  with  coal-dust, 
coiiimoii  to  all  dwellers  in  cities,  less  fre>[ueDtly  found  in  those  who  ■ 
live  in  the  coiiiitrj-,  and  of  all  dn«t,  tliat  from  coal  seems  least 
harmful.  In  tlie  lung  the  septa  and  et^rtain  tough  nodulea  are  black 
from  the  coal,  the  bronchial  nodes  an-  black,  but  the  parenehymu  of 
tile  hmg  Is  but  little  colored.  It  ajuMyirp;  as  if  larger  qiiantitie'i  of 
coal-dust  were  iuliated  when  other  kinds  of  dust,  more  irritating  to 
tlic  ur^an,  are  taken  in  at  the  same  time,  and  wc  oinclndo  that  a  lung 


with  but  little  antliracotic  pigment  lias  iiiliale<]  but  little  other  dust. 
Tlie  most  severe  grade  of  anthracoais  in  found  in  coal-miners'   lungs, 
workers  in  pruviler  factories,   chimney-sweepers,   and  those  win 
graphite   in    trjiilcH,     TubereulosLs  affects   abrmt  13  per  cent,  of  all 
anthracsitic  Iimi^i. 

Workers  in  ihiht  from  stone,  glii-ss.  and  pottery  liiive  okaiiooniii 
tlie  lung.  In  the  fibroufl  septa  and  on  tlie  pleum  small  nodules  form, 
of  tongh  (■onaistenet-  luid  jimyish-wlutc  color,  about  the  size  of  a  small 
see<l.  and  these  arc  full  of  small  grains  of  dust.  Anthraoosis  is  always 
l)reseut,  and  the  crml-diist  may  be  disposed  in  margins  about  tlie  -ither 
nodules.     TuIktcuIi wis  occurs  in  S  to  Iti  per  cent. 


'J 
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Slderosif  is  tlie  deposit  of  iron  in  the  tissues  of  tho.se  who  work  i 
it,  as  tileiiuikers,  ti^niitlis,  und  locksmiths.  Those  wlio  sliarpcn  iro 
or  Btecl  by  grinding  have  ii  mixture  of  stone-dust  and  iron  particles. 
The  color  of  the  irou  lung  depends  upon  the  chemical  compouud 
present ;  red  uxide  gives  a  red  lung,  blaek  oxide  and  phosphate  of  iron  a 
black  luDg.  The  induration  is  diffuMt  and  not  nodidar,  mid 
disposition  to  tuberculosis  w  marked,  about  IJ2  per  cent,  of  i 
showing  fluoh  leeiona.  The  lung  may  contain  1.4'»  [ler  cent,  of  ire 
Workers  in  copper  and  other  metala,  and  inor^;anic  material, 
feathers,  cotton,  tobacco,  etc.,  have  other  forms  of  the  dusease. 

Infectious  Granulomata. 
Tuberculosis.  Two  vliief  fornix  uf  pulnioimry  tulM-Tculoriis  i 
rect^nizcd.  lu  the  lu^iit^'  form  large  numlwrs  of  bacilli  enter  tli 
in  a  short  time  and  produce  many  disseminated  nodules ;  for  this  the 
names  hematogenous,  or  acute  miliary,  or  acute  di.'«8eminatc«I  tubercu- 
losis, are  employed.  In  tlie  other  form  there  is  a  mui^h  slower  spread 
of  the  disease  by  bronchi  and  lymphatics,  au<l  larger  and  smaller  foci 
develop  of  \'ariou8  characters;  tills  is  willed  clironic  pulmonary 
tuixTculosiM. 

I.  Acute  Miliary  Taberculosis.  Infection  of  the  lung  by  many 
tubercle  bacilli  through  the  bloodverisela  may  proceed  from  le.sioiig. 
elsewhere  which  up  t*i  tliat  time  haii' 
been  loealize<l,  and  may  bo  either  di- 
rect or  indirect.  In  the  former  a 
softening  fociia  breaks  into  a  vein,  in 
the  latter  a  lai^  I's-mph  cliauuel  is 
entered  by  bacilli,  and  from  here  thi^ 
pass  to  the  bhiod  and  to  various  or^ 
gnus.  In  both  cases  ctmntlcss  tubers, 
eles  develop,  especially  in  the 
of  tlie  size  of  a  millet  seed  or  a 
larger,  and  the  lung  lesion  is  but 
of  a  general  infection  whicli  elinii 
"^  is  of  short  course  and  fatal. 

.iiurai  -piij,    siajjie    nodules 

librinis  tLssue  almut  vessels,  broni 
Pflnd  lobules,  as  hcII  as  mider  the  (ilcura,  iuid  in  the  parenehv 
lung.      Those    in    tlie   fibrous    tissue   corr(«p>ud    tn    tubercles    in 
oi^j;au.     Those  in  the  parenchyma  are  evidently  due  tu  ciroumscril 
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cell  proliferation,  or  resemble  the  results  of  exudative  inflammation, 
and  others  are  made  up  of  both  pneiuuonic  and  prolifenitive  products. 
In  all,  giant  cells  and  caseous  degeneration  are  common. 

On  the  cut  surface  tlie  tubercular  foci  are  prominent  gray  nodules, 
jis  numerous  in  the  lower  as  the  upper  lobes,  and  between  them 
the  lung  tissue  is  unchanged,  or  slightly  hyperemic  and  edematous. 
About  the  larger  tubercles  there  may  be  a  rim  of  congestion  and  exu- 
dation into  adjacent  alveoli.  As  the  nodules  begin  to  be  caseous  they 
appear  as  yellow  centres  with  gray  margins. 

II.  Chronic  Tuberculosis  of  the  Lungs.  In  adults  the  chronic  forms 
of  pidmonary  tuberculosis  are  usually  referable  to  inhalation  of  bacilli, 
and  the  lesion  is  most  often  begun  in  the  apex  of  the  right  lung. 
This  local  disposition  is,  perhaps,  to  be  explained  by  the  smaller  excur- 
sion of  this  part  in  breathing,  and  hence  its  imperfect  ventilation,  and 
also  by  a  relative  anemia  because  of  its  high  position.  In  many  cases, 
especially  in  children,  the  first  lesions  are  found  in  the  bronchial  nodes. 

The  anatomical  appearances  are  manifold  and  hard  to  understand, 
because  tuberculosis  produces  various  changes  on  the  various  elements 
of  the  organs,  because  complicating  and  resulting  lesions  accompany 
the  tubercular,  because  both  old  and  recent  lasions  occur  together,  and 
lastly,  because  tuberculosis  may  cause  either  circumscribed  or  diffuse 
proliferation  or  exudative  inflammation.  The  nodules  occurring  in 
tlie  course  of  a  chronic  pulmonary  tuberculosis  are  not  all  strictly 
tubercular,  but  in  part  due  to  simple  inflammation,  though  they  may 
afterwanl  undergo  caseation.  The  earliest  stages  are  not  often  avail- 
able for  study,  and  hence  the  description  must  refer  to  lesions  already 
somewhat  advance<l. 

I.  Tubercular  Bronchopneumonia.  Small  tubercles  form  on  the 
finest  end  branches  of  bronchi,  singly  or  in  series,  and  follow  the 
bronchus  proximally,  remaining  sharply  defined  or  invading  the  vicinity 
as  well,  and  then  leading  to  resorption  tubercles.     (Figs.  209  to  211.) 

In  a  lung  with  chronic  tul)erculosis  areas  of  recent  eruption  of 
tubendes  arc  foimd,  as  small  round  or  clover-leaf  deposits,  about  as 
large  as  a  pin's  hciid,  at  first  gray  and  later  yellower  and  caseous.  In 
contrast  to  tlie  general  miliary  infection  these  nodules  are  grouped 
about  the  final  distributions  of  bronchi,  like  the  crown  of  a  tree  about 
its  brandies.      '^Fhe  tubercles  niav  form  in  or  about  bn)nchioles  whose 

m 

walls  and  Imiieii  ean  be  seen  bv  the  unaided  eve.  The  commonest 
location  is  at  that  ]>oint  of  the  bronchiole  where  it  begins  to  be  an 
alveolar  passage.      The  parenchyma  between  the  tubercles  at  first  is 
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unchanged  and  contains  iiir,  unless  the  tiilK:r<.-l(;s  are  po  crowdcfl  thi 
thev  are  t^onfluent  and  leave  no  lung  tiwiue  between  them.  In  othef 
OLses  the  parencfaynui  is  sunkeu,  non-aerated,  eollapeeil,  and  pigimeute^ 


i^^l 


While  the  first  tubercular  foci  are  seated  uijou  the  finer  branches  0 
the  bronchi,  later  the  proc^srt  invaiica  the  bronchial  wtUI  as  a  (useow 
icflammation,  and  uodule.s  thus  fomi  which  may  couverge  from  neighs 
boring  branches  and  fuse,  as  can  be  recognizotl  in  i^sctioiis  tliat  contusl 


,  n«r  the  middle,  tnoiverw  wMuat  of 

ludlHiU  teclion  will 

li  Iho  lumen  ImgaUuly  wld<^Qed  by  solleD. 

al  crjuSoencc  o(  the  fod 
broncbl ;  Bbore.  ■  kno- 
bs' solteoliig.   In  b  many  enuil  caittki  and 


Itiie  air  pa8.-;a^>4  in  longitudinal  <iivision.     T'ut  tninaversely  the  tabi 
I  ealar  area-i  appt«r  a»  rin^  aiirmnnding  a  lumen  fillril  witli  < 
material,  the  foraicr  being  tlie  w:dl  of  the  bronchuf  and  the  latter  ttit\ 


':>"  I  i 
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PLATE  XIX. 
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Bronchopneumonia,  inore  Highly  Magniried. 

U:  uhlcb  it  caiwoua;  the  Blveoll  contain  cellular 
)ronclilole,  lis  olaetlo  tl«ue-wal1  Inlertupted  by  e: 
aud  about  II  a  cellnlar  eiiidHte  nhicb  In  IwcoiD 
1  real  nf  Ihe  lung.      '  W}.  ^^m 


nbroiis.  Ihe  whole  rharpl;-  Ij 


Caseous  Bronch  t  s  a     i 
Penbronchit  s 

Tbe  bronchial  wall  and  Itae  cori- 
lalned  eindste  are  enlirely  eaaeoDB, 
and  tbe  patenchyma  ii  innitialed, 


J:?' 


■V 


Tubercle  in  Lung  Tissue. 

Below  to  Ihe  len  u  lubexele  wlih  two  giant  cells,  In 
Ifie  right  a  cateou*  ansa;  Iho  elanlc  nbre»  are  sepa- 
rated and  poshed  apart.    Atxtiit  (he  Ibcna  the  atraolar 

walls  are  Ihlckene'l.    nrcein      x  M, 
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cavity.     These  strands  and  rings  are  scattered  through  the  groups  of 
nodules  or  grouped  by  themselves.     (Fig.  210.) 

The  process  tlius  described  is  fitly  tenned  bronchitis  nodosa^  the 
nodules  are  bronehopneumonic  and  the  changes  in  the  bronchioles 
constitute  a  caseous  bronchitis. 

Even  in  the  early  stages  the  pneumonic  patches  vary  in  character, 
being  of  diflferent  sizes^  and  either  slightly  prominent  over  the  surface, 
or  sunken,  sharply  limited,  or  fading  into  the  surrounding  tissue. 
The  margins  may  have  a  fibrous  character,  and  the  caseous  bronchi 
mav  be  surrounded  with  similar  tissue,  and  converted  into  a  fibrous 
cord.  The  condition  is  partly  a  fibrous  peribronchitis  and  partly  a 
fibrous  bronchitis,  and  the  latter  may  occlude  the  lumen  of  the  tube. 

In  other  cases,  especially  with  rapid  and  malignant  forms,  the 
caseous  foci  spread  laterally,  and  about  them  pneumonic  consolidation 
ensues  which  itself  becomes  caseous  later.  The  process  follows  the 
wall  of  the  bronchus  as  a  caseous  peribronchitis,  and  also  infects  the 
lymphatics,  which  then  present  a  series  of  tubercles  in  their  course 
which  gradually  fuse. 

In  these  larger  and  larger  sections  of  the  diseased  lung,  softening 
and  degeneration  occur  which  lead  to  the  formation  of  cavities,  and 
these  subsequently  may  reach  a  very  large  size.  But  in  general  the 
relation  of  the  process  to  the  small  bronchi  throughout  the  entire  region 
of  their  distribution  stamps  the  process  as  an  extended  bronchial  tuber- 
culosis. Sputum  carries  the  bacilli  to  the  larger  bronchi,  and  in  their 
walls  tubercles  develop,  not  so  much  as  a  caseous  bronchitis  as  in  the 
form  of  scattered  tubercles  of  mucous  membrane.  Section  of  such 
bronchi  displays  the  scattered  tubercles  and  ulcers,  and  from  these 
lesions  the  bacilli  are  carried  in  both  directions,  outward  and  bv 
aspiration  deeper  into  new  bronchi,  and  thus  the  disease  spreads. 

In  some  cases  the  lesions  begin  in  the  walls  of  large  bronchi  rjul 
extend  distallv  to  the  smaller. 

Microscopically  the  areas  of  bronchopneumonia  are  found  at  tlu» 
beginning  of  the  alveolar  passiiges,  in  the  alveoli  or  the  ends  of  bron- 
chioles. The  lum(»n  is  filled  with  cells,  fibrin,  and  ciLSCous  exudtite, 
and  in  the  later  .staj^^es  the  capillaries,  the  bronchial  walls,  and  other 
tissue  elements  Imvc  been  converted  into  structureless  detritus.  Onlv 
the  elastic  fibres  remain  for  a  time,  as  can  be  denioiKstrated  by  clearing 
the  section  witli  potassium  hydrate  solution.  Pigment  may  also 
remain  in  the  focus  and  i»ive  it  a  dark  color. 

In    many  places   about    the   tubercular   nodule   there   is   a   wall  of 
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grauulatioQ  tissue  with  giant  cells,  and  the  proliferation  may  follow 
the  wall  of  the  bronchus  and  cause  marked  thickening,  so  that  the 
focus  seems  to  have  processes  into  the  tissue  about  it.  The  gninula- 
tion  tissue  may  become  caseous  or  fibrous. 

The  process  of  caseous  bronchitia  begins  in  the  wall  as  a  cellular 
infiltration,  and  in  its  lumen  SiS  &  catarrhal  or  partly  punilent  inflam- 
mation, and  the  exudate  becomes  caseous.  The  wall  of  the  hronchiL-i 
is  split  into  layers,  and  tlie  whole  is  destroyed  by  the  caseation.  At 
the  same  time  the  adjoining  parenchyma  is  attacked  and  softens,  tlitis 
leading  to  cavities  of  varying  size. 


ubercu  OBit.  nea   ftcftvl  r 


While  the  main  |»roccss  tn-  descrilwd  is  going  on,  the  lymi>hatics  of 
the  lung  liecoiiie  infcct«<l  :in<l  stmtll  sccondarj'  remrption  tut/nrlix 
■It'vclop  iu  tlie  alveolar  walls  ninl  thu  iiitcrlolinlar  septa,  and  these  may 
Ik-cdhic  gn>iiped  so  tliat  the  gross  ap|)eiiniiUKr  resembles  the  originiil 
aix'as  of  broncliopncumonia. 

Siicli  resorption  tulierclcs  may  Ix-  nKiigiiized  with  certainty  only  by 
till-  iiiicn)sco|)e.  It  Is  ap[>arent  that  they  liavc  arisen  not  by  exudation 
into  a  spa<'f  wliich  Ix-fore  coiitaimtl  air,  but  as  the  result  of  a  pm- 
lifenitioii  in  a  septum  Ix'twoen  siicii  spaces,  into  which  the  tliickiiiofl 
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alveolar  wall  niay  bulge  as  a  solid,  round,  or  irregular  nodule. 
Histologically  these  tubercles  resemble  similar  formations  in  other 
organs,  with  giant  cells,  usually  in  the  middle,  and  about  tliem  epi- 
thelioid and  small  round  cells.  They  are  distmguished  from  the 
pneumonic  portions  in  not  having  elastic  fibres  disposed  as  about 
alveoli,  but  where  the  elastic  fibres  remain  they  are  pushed  aside  by 
the  process.  Caseous  and  fibrous  changes  occur  in  these  foci  as  in  the 
other. 

Such  tubercles  are  developed  when  an  infection  remains  for  a  long 
time  confined  to  one  spot  or  progresses  very  slowly.  Many  adjacent 
tubercles  may  fuse  to  a  large  conglomerate  form,  while  the  tissue  about 
may  become  atelectatic  and  indurated  or  encapsuled  by  a  fibrous  inflam- 
matory  reaction. 

II.  Interstitial  Tuberculosis.  The  eruption  of  tubercles  in  the 
interlobular,  peribronchial,  and  perivascular  connective  tissue. 

The  development  of  tubercles  in  the  course  of  lymphatics,  as  dis- 
cussed above,  suggests  another  manner  of  distribution  through  the 
lung,  namely,  that  in  certain  cases  the  beginnings  of  the  process  do  not 
manifest  themselves  in  the  bronchial  mucous  membranes,  nor  in  the 
walls  of  the  bronchioles,  but  are  found  in  the  fibrous  septa  between 
the  lobules  and  in  the  fibrous  tissue  about  the  vessels  and  the  bronchi, 
and  hence  this  variety  is  called  interstitial  tuberculosis  of  the  lung. 
Tlie  lymphatics  begin  in  the  alveoli,  and  from  here,  along  their  course, 
there  may  develop  a  series  of  tul)ercles  with  caseous  centres  which  are 
connected  by  fibroas  strands.  This  is  called  interstitial  tuberculous 
lymphangitis,  or  lymphangitis  nodosa  peribronchialis.  In  other  cases 
the  lines  of  lymphatic  tubercla«^  are  arranged  in  a  network  through  the 
lung  and  are  specially  marked  on  the  surface,  where  they  map  out  the 
limits  of  the  lobules. 

il^esB  frequently  a  bloodvessel  is  involved  by  the  tubercular  process, 
aiS  ^irhen  a  caseous  focus  empties  into  it.  If  an  artery  is  entered  its 
•ritire  distribution  presents  disseminated  tubercles.  If  a  vein  is 
avolved  the  bacilli  may  enter  the  svstemic  circulation  and  cause 
^mm^tbX  miliary  tuberculosis.  These  results  are  unusual,  because  of 
lO  l>ix)liferation  of  the  intima  in  vessels  lying  within  tuberculous  lesions. 

"•  Lobular  Tuberculous  Pneumonia.     The  parenchyma  of  the 

from  the  first  is  involved  in   a  rapidly  spreading  pneumonic 
vrithout  the  formation  of  nodules — caseous  pneumonia. 
forms  of  tuberculosis  so  far  described   occur  as  nodules,  in 
»ap6  and  series,  and  may  present  a  distinct  relation  to  the  bronchial 
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sV!*t«?ni.  (Vscous  puenniutiitt  auti  colloid  cai^uatiou  are  marked  I 
difTiUM^,  siipcrfit^ial  extvtisiou  tlirough  the  actual  part;iichyiua  of  I 
luiip. 

Cafieoua  piieiuiiutitu  be^ius  lut  a  ctttairhal  process,  or  tJien.'  is  i 
fibrhioiis  ulemimt,  also,  Ity  the  development  of  multiple  ^^ablobular  o 
lobular  foci  of  iiillauimatiou,  which  are  at  first  of  a  jieculiar  gravis 
rwl  color  and  firm  lici«itiKitioii.  Then  they  become  dn-,  slight^ 
fcnuiular,  of  a  yellower  color,  and  at  last  distinctly  caseouii,  but  I 
mseoufi  )>ortian  may  not  lie  uniformly  softened,  certain  small  point 
tukiiig  on  the  change,  and  llieii  fiL-iiu^;. 

The  distribution  iu  the  luiig  may  be  lobular,  which  is  udoc 
or  lobar, 

MioToecupically  the  alveoli  in  the  first  stages  are  filled  with  oeUoJ 
and  fibrinous  cxuttate,  >vith  winch  many  proliferating  and  de^ni 


oj>Ttt>.li.il  »n-  art-  mixnL  TIkt  |>r»JifenitioB  is  ctmrir  foUcmvd,  fee 
the  wall  ii  the  ah-voln-i  presMil^  a  thick  layer  (tf  >'>imii^  odb,  rich  ta 
pUsma.  When  Uir  sIxtxIw*  ami  i^  nintrui^  atv  eatuvJr  aseoos  oair 
the  dasbc  fibra  any  mnain  to  be  nw^niKtl 

WImr  wawowa  paHonmta  nx^iTs  in  luyr  ^vcboas  of  tbt  Img  we 
ha^T  the  nast  nftM  fcm  trf  tntwrntWU  ifl^trid  phthfafe),  imA  in  it 
Aiftenint;  \4  the  wcrock-  inas»  nuty  pn-aluor  large  and  sbmD  cnvitiM. 
In  other  iTfcins.  tnfctdtrr  with  a  ^^retnty  bmor^xfMMnMMic  or  nifiiini 
ft>nu.  ihe  Inng  takrs  tin  a  peeolW  <<iA.  ^<latiDonj,,  ^ntiah-nd  <w  dim- 
gray  apfxvranoe.  wilh  a  saMwch  sm&cv  and  nvnjJrtr  akmcT'  nf  air. 
lliis  \r^-n  t»  Doitre  aaaui»<>l  in  thr  ioww  kihe?-  and  de^Kftit  upon  a 
satarat»ia  «tf  the  tKenee  wiih  a  nJki«d-i^tnitts  fltwl,  and  hoMw  it  » 
failed  A«Unid  WfMtiHliMt. 


t 

e 

iv 

A 

"> 

■■^"■- 

v 

T'-V    ' 

>^% 

'\!^ 

•i 

Colloid  Hepacizaiio 


Collap!>e  and  Induration  about  Small   Nodular  Tubercles- 

tr,-h\    [irgr-  nlulOcd  oi. 
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Clinically  the  process  («Hse«  u  diffuse  dulness  on  ijenuission,  but 
tliis  may  disappear.  The  peculiar  hepntizatioii  ia  probably  due  k-ss  tt) 
the  bacilli  than  to  their  toxins. 

Mioroecopically  the  alveoli  are  filled  with  a  serous  or  slightly  fibrin- 
ous exudate,  with  relatively  hut  little  admixture  of  cells  or  dcAqiianui- 
tioii  of  tiiL-  ejiitlieliiT. 

Secondary  Changes — Indurative  and  Ulcerative  Processes. 
Certaiu  further  changes  remain  for  consideration,  affeetini;  both  the 
diseased  tissue  aud  the  Itmg  b«>tweeu,  citJier  ilh  associated  or  subsequent 
conditions.  Where  ca.se(ius  bniueliitis  and  fibrous  chuuges  have 
occluded  the  bronchi  a  section  of  the  lung  may  become  collaps»?d  and 
present  the  u.siml  ajipcarancei^,  antf  this  is  verv  common  in  the  ronrsp 
I  of  ptdmouary  tuberculosis.     IiidnratLon   may  follow,  aud  henixr  such 

I 


'Ml 


lungs  frequently  present  tough  fibrous  parts  which  are  non-aerated, 
grayish,  or  black  in  color  fmm  the  pigment,  and  coutaiu  caseons 
masses  of  varying  size.  These  iudiiratwl  ai^'as  are  common  in  the 
apices  of  the  limgH. 

Altliough  a  portion  of  the  lung  is  thus  lost  for  functional  pur|Hises, 
the  fibrous  tissue  about  the  uuiss  prevent**  further  spread,  and  the 
continuation  of  the  fibrosis  is  a  reparative  process  which  convert*  the 
nodule  into  an  innocent  scar. 

Caseous  masses  itre  often  calcified  aud  tlie  contained  bacilli  destroyed, 
and  thus  a  toborcidar  process  may  heal.  Small  areas  of  tliis  kind  are 
among  the  commonest  iy)8t-niortem  findings  in  the  apex  of  the  Inng. 

The  worst  fati!  which  can  happen  Uy  ca.seous  miisses  is  liquefaction. 
■8  IB  eometinics  seen  hi  smaller  foci,  but  commonly  in  the  larger.     The 
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tirni,  dry  iiuuss  becomes  fluid  by  absorbiiig  water  and  forms  a  I 
yellow  fluid  or  a  mure  tliin  iN)Ilectioa,  whicli  uintaius  btU  of  c 
tissue  and  ia  held  in  a  oivitj',  Tbe  siimller  (»vitiea  ixvtir  iii  the 
bronchitic  and  bri>noliopneumoDic  nodules,  the  larger  form  in  entire 
lobules  after  they  l)econ»e  caseous.  In  the  wall  of  the  cavity  and  the 
tissue  adjuinin^  the  process  gne^  on  until  an  entire  lobe  niay  be  excs^J 
voted.  The  different  tissues  offer  varying  dejrrees  of  resistance  to  tki 
process,  the  thicJcene*!  bronchi  and  vessels  enduring  it  longest, 
hence  they  are  found  as  tough  cords  and  projections  crossing  tlie  cavtt^l 
or  on  its  side. 


The  vessels  are  usually  long  since  occluded  by  proliferation  within 
tliom.  If  arnxle<(  before  it  is  ctose«)  a  vessel  bleeds  into  the  cavity, 
and  if  this  conuuunicates  wttli  a  bn»nchus,  hemopt^F'i'is  results.  The 
vasciiUir  sOimpe  which  projert  from  the  wall  of  the  cavity  may  form 
small  :muurisms,  and  Uie  Idtx^liiig  may  cotne  fn>m  these  when  they 
rupture.  The  wall  is  crften  covered  with  caseous  material  or  sltreds  <rf 
necrotic  tissue,  .^er  n  tiim-  h  brouchus  Is  renched,  as  the  cavity 
enlarges,  and  ite  ountenU  are  cmptivd  witti   du-  sjiuta.     The  way  is   i 
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then  opened  for  further  infection  from  outside^  and  thus  suppurative  or 
putrefactive  clianges  may  occur  in  the  wall  of  the  cavity  and  end  in 
gangrene. 

Cavity  formation  leads  to  the  most  rapid  destruction  of  the  organs, 
and  with  caseous  pneumonia  is  most  fatal  in  result.  In  less  serious 
cases  the  spread  of  the  lesion  is  hindered  somewliat  by  fibrous  prolifer- 
ation, and  wlien  a  cavity  reaches  a  part  which  is  collapsed  and  indur- 
ated it  is  arrested.  At  the  same  time  granulation  tissue  forms  about 
cavernous  areas  and  acts  as  a  capsule,  and  on  the  wall  of  cavities  the 
necrotic  tissue  may  be  cast  off,  a  group  of  red  granulation  tissue  may 
take  its  place,  and  the  cavity  in  this  way  may  gradually  heal. 

The  picture  of  chronic  pulmonary  tuberculosis  is  thus  seen  to  be 
composed  of  many  different  processes,  including  bronchopneumonia, 
resorption  tubercles,  interstitial  tuberculosis,  lobular  and  lobar  caseous 
pneumonia,  witli  the  sequels  of  collapse,  induration,  and  suppuration. 

Gomplications. 

Chronic  catarrhal  bronchitis  and  catarrhal  pneumonia  are  apt  to 
occur  in  the  course  of  tuberculoas  pulmonary  disease,  and  the  latter 
may  take  part  in  die  production  of  collapse  and  induration.  One  of 
the  most  dangerous  complications  is  purulent  bronchitis,  which  begins 
in  the  smaller  bronchi  and  extends  to  larger  ones  and  to  the  lung 
parenchyma,  with  resulting  purulent  inflammation  and  abscesses.  All 
these  complications  may  be  referred,  in  part  at  least,  to  the  action 
of  the  tubercle  bacilli,  for  we  know  that  they  may  produce  exuda- 
tive and  suppurative  inflammation.  But  in  the  main  there  is  a  mixed 
infection,  and  these  conditions  are  the  work  of  the  accompanying 
organism. 

Bronchiectasis  is  the  natural  result  of  the  fibrous  contractions 
throughout  the  lung  and  to  supplement  the  loss  of  function  in  other 
parts.  Vicarious  emphysema  is  also  common  in  those  sections  of  the 
organ  which  are  not  directly  involved  in  tubercular  processes. 

All  degrees  of  serous  and  serofibrinous  pleurisy,  synechia,  tuber- 
culosis of  the  diaphragm  and  the  pleura,  may  be  encountered  with 
pnlmonar}'  tuberculosis.  Empyema,  pneumothorax,  and  pyopneumo- 
thorax are  also  observed  at  times. 

The  clinical  course  of  the  disejise  is  as  various  as  the  anatomical 
changes.  In  jroneral  it  begins  in  the  a])ex  with  miliary  and  larger 
caseating  no<lules  and  bronchitis,  an<l  gradually  extends  downward 
throughout  tlic  lung  by  way  of  the  bn)nchi  and  tlie  lymph  passages, 
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and  partly  also  through  the  bloodvessels.  Each  new  lesion  is  a  source 
of  further  infection.  As  a  rule  the  fibrous  indurations  belong  to  the 
more  chronic  forms^  and  the  lobular  and  miliary  foci  in  the  parenchyma 
and  the  caseous  bronchitis  and  peribronchitis  to  both  the  acute  and  the 
chronic  forms.  At  any  stage  of  a  chronic  process  an  acute  exacerba- 
tion may  be  added^  and^  on  the  other  hand^  a  process  which  began  as  a 
rapid  phthisis  may  be  brought  to  a  slower  course  or  complete  cessation. 
In  most  cases  both  lungs  are  involved,  though  to  different  d^rees; 
only  the  cirrhotic  form  is  at  times  one  sided. 

Syphilis.  Congenital  gummata  and  pneumonic  conditions  occur, 
the  latter  forming  the  so-called  white  pneiunonia.  Lobular  or,  by 
confluence,  lobar  hepatization  of  white  color  and  firm  consistence 
develops,  with  complete  non-aeration.  Microscopically  there  is  a 
catarrhal  exudation  in  the  alveoli  and  bronchi,  and  also  a  fatty  degen- 
eration of  their  contents,  witli  a  marked  hyperplasia  in  the  septa  and 
thickening  of  the  intima  of  the  vessels.  Acquired  syphilis  seldom 
causes  pulmouarj'  lesions,  and  they  may  be  indistinguishable  from 
ulcerative  and  cicatricial  lesions. 

Tumors.  Primary  neoplasms  in  the  lung  are  unusual.  Carcinoma 
may  begin  in  the  epithelium  of  alveoli,  bronchi,  and  mucous  glands; 
endothelioma  may  develop  from  the  lymph  vessels.  Sarcoma  has  been 
found.  Both  siircx)ina  and  cjirciuoma  are  usually  metastatic.  With 
endothelioma  of  the  pleuRi  a  lymphangitis  cjircinomatodes  may  result 
which  resembles  peribronehiiil  lymphangitis  in  the  gross. 

Parasites.  Animal  panisitcs  in  the  lungs  are  infrequent  ;  they 
may  be  cysticerei  and  ochinococci. 

Among  vegetiible  forms  actinomycosis  may  be  mentioned,  which 
enters  the  lung  from  the  mouth  and  enu.ses  abscesses. 


DISEASES  OF  THE  PLEURA. 

Congestive  hsrperemia  preccHles  and  acconijianies  inflammation  of  the 
plcuni,  and  follows  the  relief  of  long-continued  pressure,  as  when  a 
collection  of  fluid  is  removed. 

Passive  hyperemia  is  part  of  a  genenil  stasis  or  the  same  condition 
in  the  pulmonary  circulation.  Stiisis  in  the  lun^s  and  pleura  leads  to 
tli(»  transudati<»n  of  serum  into  tlio  cavity  of  the  thorax  (hydrothorax), 
and  tins  may  Ix*  (»opious  enough  to  compress  the  lower  lobes  or  a  large- 
part  of  the  lun<r,  producing  atelectiisis. 
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Hemorrhages  of  small  size  under  the  pleura  occur  with  death  from 
asphyxia.  Large  amounts  in  the  cavity  result  from  injuries  to  die 
chest  wall.     The  condition  is  called  hematothorax. 

Inflammation  of  the  pleura  may  be  serous^  fibrinous^  purulent^  and 
mixed ;  when  blood  occurs  in  the  exudate  it  is  called  hemorrhagic, 
and  a  productive  form  is  also  recognized. 

With  the  b^inning  of  serofibrinous  pleuritis  the  membrane  loses  its 
smooth  and  glistening  look,  because  of  degeneration  of  the  endothelia, 
infiltration  with  cells,  and  slight  exudation.  Fibrin  is  deposited  upon 
it  as  a  dull  satiny  layer,  which  may  increase  in  amount  and  become 
yellow ;  it  is  friable  and  easily  lifted  off.  Irregular  thickenings  make 
the  surface  villous  at  times.  In  the  cavity  serous  fluid  collects,  at 
times  to  several  litres,  which  pont^ns  flocculi  of  fibrin,  and  is  thus 
distinguished  from  a  simple  transudate.  If  copious  it  pushes  the  lung 
and  the  heart  to  the  opposite  side,  and  may  cause  atelectasis  of  the 
former. 

A  purely  fibrinous  inflammation  is  known  as  dry  pleuinsy. 
Both  fluid  and  fibrin  may  be  completely  absorbed,  but  it  is 
commonly  observed  that  granulation  tissue  forms  and  the  layer  of  fibrin 
is  replaced  by  new  fibrous  tissue,  and  when  the  two  layers  of  the  pleura 
are  in  contact  this  process  leads  to  adhesions  between  them  (synechia). 
These  are  distinguished  from  fibrinous  adhesions  by  their  firmness  and 
their  gray  color.  Such  bands  of  adhesion  are  particularly  common 
about  the  apices  of  the  lungs.  If  large  they  may  contain  unorganized 
fibrin  within  them,  and  this  may  organize  later  or  become  caseous. 
Such  a  process  is  called  fibrous  or  adhesive  pleuritisy  and  it  may  be  of 
this  character  and  of  chronic  course  from  the  first.  Movements  of  the 
lung  and  the  cliest  gradually  stretch  the  adhesions. 

Pumlent  inflammation  causes  infiltration  of  the  pleura,  a  thick  cover- 
ing of  pus  and  fibrin,  and  the  accumulation  of  pus  in  the  cavity. 
*Xhis  is  called  empyema.  Its  results  vary  from  death,  as  the  oonse- 
cjuence  of  the  disease,  to  extension  to  the  lung  and  a  so-called  pleuro- 
|>enous  pneumonia,  perforation  out^vardly  through  the  chest  wall, 
or  thickening  and  organization  of  the  exudate,  while  some  of  it  is 
absorbed.  An  encapsuled  empyema  occurs  when  the  production  of 
pus  takes  place  into  a  part  of  the  pleiu^  already  shut  off  by  adhesions, 
or  when  during  the  course  of  punilent  pleuritis  a  portion  of  the  exu- 
<Jate  becomes  surrounded  and  localized  by  organized  fibrous  tissue. 

Pleurisy  of  various  forms  occurs  by  metastatic  infection  in  pyemia, 
septicemia,  articular  rheumatism,  typhoid  fever,  and  other  infectious 
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diiieases.  lojuries  and  infet^tiun  nf  the  wnund  may  also  be  llie  source 
of  the  iuflaiunuitiou,  or  it  may  be  carried  from  the  niediastiuuiu  aud 
Its  lymph  a(xl(«,  tlie  {wriuardium  and  the  chest  wall,  and  by  far  aiuat 
fr«|Ufntly  from  tubercular  foci  m  the  lung.  W'itli  various  forme 
pDeumooia  a  oertaiu  amuuut  uf  pleurisy  is  tvimmouly  observed,  a,oA^ 
with  all  these  origins  Uie  result  may  be  pruduotive  lesions  and  band* 
of  new  fibrous  tissue.  In  chronic  pneumonia,  collapse  aud  induration, 
aud  pueumoconioi^es,  similar  condidous  in  the  jilcuni  are  almot^  o(»i- 
slant,  anil  along  the  course  of  it*  lymjihatics  gmall  fibrous  thiokeuin^- 
fomi  which  rtrongly  resemble  tubercles  on  gros?  examination. 

Tnbercnlosis  in  the  pleura  is  either  a  simple  emption  of  tubercles 
without  acoompanytng  inilamniatory  lesions,  or  a  strictly  tubercular 
pleuritis  of  exudative  or  productive  character.     The  former  oonditJon 


I  n  the  coiir<ie  of  chronic  tuberculosis  of  the  lungs  pleurisy  is  the 
ndc.  It  may  be  fibrinous  or  sen<fibnn>>u.''  without  any  tubercle  bacilli  i 
in  the  l>^ioas  or  die  exudate,  or  widi  ibe  form  nicntionul  tubercles  | 
may  dcvflop.  and  ihe  exwlatr  uniy  W-  h«-in-)rri»ai:ic  or  panil«it.  The 
tuUTi-li>s  li<-  liiddcu  tinder  the  til>ri»  ••r  .-ipjx-.ir  in  ihr  yoimg  granoladou 
tissue  which  re|>lat<»  it.  The  rin-iimscriUii  j-liiiral  adhe^ioas  which 
iXTiir  « i[ii  iiltmm  •■v.rr  nJiihi.i.iiI  mjw  are  localiz-il,  ^4mplu,  or  lubef- 
\  '.)it'  lenoQ  uf  tXvt'  lang^  tbe  pleunl 
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tuberculosis  is  a  varj-ing  condition,  embracing  acute  exudation,  chronic 
adhesive  processes,  encapsulation  of  the  exudate,  etc.  Empyema  ia 
specially  liable  to  follow  the  extension  of  a  purulent  peribronchitis  or 
rupture  of  a  cavity. 

TtunorB  of  tlie  pleura  are  almost  always  secondary  to  other  neo- 
plasms and  of  their  nature.  Endothelioma  and  lymphangitis  carcino- 
matodes  may  be  primary  and  usually  combined  with  inflammation. 
Fibroma  and  sarcoma  are  rare. 

Pneimiothoraz  is  the  collection  of  air  in  the  pleural  cavit}'.  It 
follows  perforation  of  the  chest  by  traumatism,  and  injury  to  the 
pleura,  esophi^us,  or  stomach.     The  entrance  of  air  causes  the  lung 


'  J 


,''*o^' 


11  Ihlckealug  of  the  pleur 


to  collapse  uutesM  Iicld  by  adhesions.  If  the  perforation  remains  the 
pressure  within  the  pleura  is  the  same  as  that  outJ^ide,  and  the  condi- 
tion is  called  open  pneumothorax.  If  the  perforation  is  closed  tiie  air 
is  gradually  iiksorl)e<l.  When  the  air  enters  througli  an  injury  to  tlie 
pleura,  most  miinnonly  by  caseous  perforation,  it  may  hap{>eii  that  the 
orifice  is  cloiictl  by  exudate  or  bits  of  tissue  during  uxpinitiou,  and  the 
air  cannot  ust^ipc,  but  opens  again  with  insipiration,  aiKl  more  air  is 
forced  into  the  ciivitv.  Tliiis  tlie  thoracic  wall  is  n'tidcred  tense  aud 
the  contents  of  tlic  f.-\n»i  arc  pushed  to  the  op))Oriitc  side,  the  diaphragm 
downward  nml  tlie  intercostal  8[>aces  i>ntward,  M'lion  the  chest  is 
opened  at  autopsy  the  air  nislies  out  with  a  loud  litssing  sound,  so 
that  a  sniid!  Huiiio  held  near  will  Ik;  blown  out,  or,  if  the  thorax  is 
opened  undor  w-.xte-x,  many  bubbles  i>;is.s  out  tlirouirh  the  fluid.  Even 
pnenmothontx  to  the  degree  mcntiuued  may  disip|H"ar  if  the  perfoni- 
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tion  is  healed.  In  the  couditions  which  most  often  lead  to  pneumo* 
thorax,  other  matters  beside  air  gain  entrance  to  the  ])leural  cavity, 
and  as  pus  or  pyogenic  organisms  may  enter,  a  suppuration  follows  in 
which  gangrenous  changes  may  occur,  causing,  pyopneumothordx. 
Serous  fluid  with  air  is  called  set^opneumothorax. 


CHAPTER   X. 

DISEASES  OF  THE  DIGESTIVE  ORGANS. 

A.    MOUTH,  PHARYNX,  SAUVART  GLANDS,  AND 

ESOPHAGUS. 

1.    Mouth,  Cheek,  Tongae,  Teeth. 

Inflammation.  Simple  catarrhal  inflammation  may  affect  the  entire 
buccal  cavity  or  certain  parts  of  it  {glossitis^  cheilitis^  gingivitis). 

Aphthous  stomatitis  is  accompanied  by  the  formation  of  small 
grayish  spots,  infiltrated  and  slightly  prominent,  surrounded  by  a 
hyperemic  edge  and  scattered  over  the  gimis  and  the  furrows  between 
the  teeth  and  the  cheeks.  There  is  a  fibrinous  exudate  under  the 
epithelium,  and  when  the  latter  is  cast  off  small  erosions  are  left. 

Phlegmonous  inflammation  may  involve  the  tongue  and  other  parts 
as  a  sequel  to  erysipelas  or  trauma.  Suppurative  gingivitis  (parulis) 
follows  disease  of  the  teeth.  If  abscess  cavities  discharge  into  the 
mouth  or  externally,  fistulse  may  remain.  Herpetic  and  pustidar 
vesicles  may  be  found  on  the  lips  and  tongue  after  mechanical  and 
chemical  irritation  and  as  a  symptom  with  various  general  diseases. 

Stomatitis  ulcerosa  is  an  inflammation  of  the  gums  which  leads  to 
extensive  ulceration,  involving  the  tongue  and  the  cheeks,  and  necrosis 
and  gangrene  may  be  combined  with  the  inflammation,  yielding  an 
extremely  offensive  discharge.  The  disease  most  conmionly  develops 
in  young,  cachectic,  and  scrofulous  children  in  unsimitarj^  conditions. 
In  the  adult  it  may  follow  certain  poisons,  as  mercury,  phosphorus 
and  lead,  or  occur  with  scorbutus. 

Noma  is  a  diseiise  which  develops  in  conditions  similar  to  those 
associated  with  stomatitis  ulcerosa.  It  usually  begins  at  the  comers 
of  the  mouth  as  an  edematous  swelling  which  rapidly  leads  to  gangrene 
of  the  parts  and  extensive  destruction  of  the  face ;  even  bones  and 
cjartilages  are  necToseil. 

Actinomyces  causes  suppuration  and  gmnulation  in  the  gums  and 
jaws. 

A  chronic  affo(rtion  of  the  mouth,  due  to  hyperplasia  of  the  epithe- 
lium and  the  iimcosa,  appears  in  variously  shapeil  patches  of  a  wliitish 
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ty.  il.  ir.  and  fi>lli.t\r$  exo«s:rive  use  of  ti  •baoci.»  and  inftvtit>n  with  >yphili». 
Ir  iias  iVLtrivtrd  the  name^  leu^yyplakin  6u'»i/^  tt  ^iii^7»i42/^,  ^jrla^i*^ 
and  \rhthu*:*fiJ^  'liiO'Vi, 

Tuberculosis  i<  rare  in  the  buccal  cax'ity.     It  may  appeir  as  a 

primary  uL.^r  on  tlit:  tonj^ue,  which  is  at  fii^t  limitt'^i  i*>  a  superticial 
pp.«.^*>s.  !»ut  later  makesf  det-p  o>n^lMmfrat<r  tubtrn-Io  which  break  in 
different  ilirvctiins  aft«rr  si:»ftenin4r.  Lupus  may  be  tnmspi^rted  fn^m 
the  fcice.  antj  iiauses  ulcere  like  thifc^e  of  the  skin. 

Syphilis  in  the  m  *uth  l<  more  c>jmn»n.  in  all  three  «>ta^e<  Papules 
or  muo»a-  patohe>  '.iLvur  •►n  thf  lip^.  ti^n^nie,  and  oh«ek.  and  ulrtrr* 
with  d-^sure^J  hase^  are  o •mm* ^n  ••n  the  touirutr-  I jumma  in  the  tongue 
i-i  either  einj'ums?ribed  mf  a  diffuse  innltrati.»n.  After  th«^e  siiiften  and 
break  -aperdcialiy.  '^f^cino  ulcer*  with  thickened  edge^  form,  but  the 
innltrati-»n  may  •li-^ippear  befi>re  t^a^in^r  n«cn.iiis  and  ulceration. 
X»:^.^r>iis  i»f  :h-:r  l>«3»rs  .^f  the  r.»f  -^f  the  m«>urh  mav  be  aN^«ekued  with 
na.'sal  ^yphilU  and  establish  eommuaicati->n  berweea  the  cavities. 

Tmnozs  is  iht:  m«*uth  inoIu*ic  i.arvin  *:ua.  alm-irt  alwavs  dat-celled 
epirheli- -niju  ••:  the  oheek,  t-kaiTie,  anii  lipi.  The  f^r:n  ••f  the  tum«ir 
may  "•;■  -:i:vrd'"LAl  and  i^piLlark'  «>r  a  •i-er-ivr  n  J*^Ie.  Leuo.kplakia  and 
•-hr.'2.:-.-  irrliar:-::  -•:  iz.t  r  'rj^iTie  by  oar!  v^-  :r^:h  have  rvrti  retianleil  a< 
•^liu-ies  ■■:  llr^j'iiil  '-iri-.vr.  Epul:-  i-  a  ::::u.'r  :vl  Ki^loj  r  •  the  •arcivmas 
i-ijl'.v  j-iii- :->".!-:.  -T.inin^  fr  ::i  :h-  .i!vv  _ir  *^  r^i-r^  .»f  the  iaw.  It 
>  :i-ii"y  ir  l:.:-.  r^-y-i.  A:-  :u  '~-  •"Ij-  r;;:::--?^  ar»r  an^.»ma  anil 
. yni r- :-ir^i  ■  :iiLi,  : j.-  ..: r: r  7  .■::•: lj. r- ::^  .>  '.:\\' \< -. : : -.-.^  ■:  : hr  I : ix  . t  t« »niruf 
ni-wr -jh-riiiii  i::  :  -  :  r-::'  --  ■  .  ^v^;  \:  :.-.  w  .z^-r  :v  ..'■ ':ii!en:tal  or 
ai-r^r^r  -:!■ -rr-y  jf:- r  :  It::.  «  h:  -  .  .1.-''*  :  :-.u  r  :c- >^*ia  are  due  t«» 
«:>  •  r.  j»-~ : la.  ^-/"P^  r:  .. >  -i.  '^  :  .  :.:<::.  ::^  . ,  7>  •  : v. r.:  r.  :n  -s^'n ^f  1;  1»  >U'5 
ch'.Mrv:!.  In  zr.-r  jr>i-  :  .- v  -  •■  ".,:,-  :!.  k.::"::^-  •:  the  muoni- 
niem""'rj-e  iJid  ~---i>f-*  r-.^i  ;  -  ^[  —  ^  •  •  -./v  thrv  are  mudv  -if 
i^i  •::-.'?••  tivr  ::--->- :i:>i  i:Li:  :  ";-...:  -.  .  :  .  :  •  :v-^\j.<:>;.  antl  s:Liiid* 
IL  '.:.'.  -iiiur  :■  n-iiri:  •::. 

Fi'-r  Mi.   rjiyx  2tu  ■  r.  v  :*  -:•  •       -v.^v   aI'«i»  be  f.vm.l. 

j.:.  :  :r  -::  ::.v  Zf^ir.  in    •:  :::  -        "       -    ! 

-'--    v.  :r.-  zi    itr.  .i>     :*       *     .-     "  ^     -       '.     -  -.  ". ;  oy<t-  -Avur  in 

"   '  -    ".v   :: ;.  -^  •     •  -  -       -  -  •      xv^i'ii'^a  •••'  tlio 

"-.     ■- :     '.VT^  '   -  :!>    :'»rl:ixar^- e^n- 

~— "-•-     *  i"  :>^  Aivi  sfwuiliy 

"      -    "        *     ,-  ...  "^ ::   :::i-"  ^-  -     ■  -.  .v^  the   phar\-nx. 

_    -      .  I  \i-^•ll\.      ti*L"--v     :    ^:     ..  'c*>r  arwt^  cs^ver  ihf 
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parts^  and  the  investmeut  is  made  up  of  hyphsB  and  spores  of  oidium 
iilbieanfi.     The  mucosa  below  is  inflamed  and  disposed  to  bleed. 

The  commonest  lesion  of  the  teeth  is  caries,  b^inning  as  an  inflam- 
mation of  the  pulp  and  the  periosteum  of  the  root. 

2.     Salivary  Glands. 

Parotitis  or  mum{)s  is  an  inflammation  of  the  parotid  gland,  in 
which  the  other  salivary  glands  may  take  part,  and  occurs  either 
sporadically  or  epidemically.     It  may  resolve  or  suppurate. 

Angina  Ludovici  is  a  phl^monous  inflammation,  often  ending  in 
abscesses,  which  takes  origin  in  the  neighborhood  of  the  submaxillary 
gland. 

Concretions  may  form  in  the  ducts  of  the  glands  and  lead  to  cystic 
dilatations,  and  similar  changes  follow  contractipn  of  scars  which  close 
the  ducts. 

Among  tumors  of  tlie  glands  may  be  mentioned  carcinoma,  sarcoma, 
mixed  tumors,  cylindroma,  and  angiosarcoma. 

3.     Pharynx,  Isthmas  Fancinm  and  Tonsils. 

Inflammation.  Catarrh  of  these  parts  appears  as  pharyngitis, 
angina,  and  amygdalitis,  and  may  involve  all  at  one  time.  Acute 
catarrh  causes  redness,  swelling,  increased  secretion,  and  in  the  tonsils 
an  acute  hyperplasia  and  increase  in  size.  The  causes  are  like  those 
for  laryngitis  (p.  309).  In  the  inflamed  tonsillar  lacunae  yellow  plugs 
of  thick  secretion  mav  form  which  resemble  abscesses. 

Ohronic  catarrh  of  the  pharynx  has  the  same  etiology  as  similar 
laryngeal  inflammation.  The  mucosa  is  partly  hypertrophic,  with 
thickening  and  swelling,  and  many  small  granular  hyperplasias  of 
follicles  and  glands  (pfutri/ngitis  granulosa).  Later  it  becomes  atrophic, 
smooth,  and  thin,  and  the  granules  appear  the  more  pmmiuently.  The 
tonsils  may  be  enlarged  by  chronic  hyperplasia  of  the  lymphadenoid 
tissue,  and  plugs  are  common  in  the  lacunae. 

Tonsillar  hsrperplasia  is  common  in  scrofulous  children  who  suffer 
from  repeated  inflammations  of  the  parts  as  well  as  of  the  pharyngeal 
tonsil.  The  hypertrophy  may  be  lymphadenoid  or  fibroiLS.  The 
action  of  putrefactive  organisms  may  cause  gangrenous  tonsillitis, 
especially  in  scarlatuia  and  diphtheria. 

Phlegmonous  inflammations  produce  redness  and  swelling  of  the 
mncous  membrane  with  purulent  infiltration,  and  this  may  go  on 
to  caose  abscesses.     Several  kinds  are  recognized  : 
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1.  PMegmonovs  angina,  involving  the  palate  aod  especially  the 
uvitla,  as  the  consequence  of  thermic  and  chemical  irritaats. 

2.  Phleffmonous  tonsi/JUis,  which  causes  many  small  or  one  large 
abscess,  which  usually  breaks  into  the  mouth,  but  may  open  the  carotid. 

'.i.  Phleffmonous  pharyngitis,  or  retropharyngeal  abscess,  which  is 
usually  a  secondary  suppuration  of  the  posterior  pharyngeal  wall  and 
the  lymph  nudes  of  the  part  after  infection  from  scarlet  fever  and  diph- 
theria, injuries  of  the  region,  and  caries  of  the  cer\'ical  vertebne.  The 
abscess  may  open  into  the  pharynx,  but  the  danger  is  always  present 
that  the  pus  may  follow  the  anterior  surface  of  tlie  spine  into  the 
mediastinum. 

The  most  important  inflammations  about  the  pharynx  are  the  pseudo- 
membranous, which   are   characterized    by  the   formation   of   a   fabe 
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menibnine  upon  tin-  mucosa  iiiid  ;it  times  by  involvement  of  tlie  deojx'r 
tissues  of  the  niucosii,  Thc.-fc  inliiininiatious  aiv;  grouped  as  diphtheria, 
but  tliev  niiiy  be  due  ti>  various  e:ius(s<,  iw  cori-osive  poisons,  hot  fluids, 
and  any  other  influciu-e  wliieh  h^iiils  ti)  iieero.-^is  of  the  mucosa  or  its 
epitllelium. 

Diphtheria.  At  present  the  uame  diplitlioriii  in  relation  to  tlie 
])luiryiix  refers  to  a  general  infection,  willi  its  aiuitomiod  site  in 
tliis  ri'girm,  and  for  whieli  c^hildliiHid  is  a  disposing  factor.  The  disesise 
may  Ih;  s)iiirailic,  ei)idemit',  and  in  the  largt!  cities  endemic,  and  is  tlie 
i-siiise  of  a  hii^-  ]HTcentage  of  siekness  and  death  in  childhoo<I.  The 
most   ini|M>rtiuit  iinatomiciil  feature  is  the  formation  of  a  fialse  mem- 
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brane,  but  tliere  are  forms  which  present  only  a  simple  angina  and 
are  allied  to  the  usual  diphtheria  only  by  their  malignant  and  con- 
tagious nature  and  transitions  to  the  membranous  form.  In  most 
cases  the  disease  begins  on  the  tonsils  or  palate,  less  often  in  the  larj-nx, 
with  the  appearance  of  grayish-white  spots,  which  spread  rapidly, 
become  confluent,  and  may  invest  the  larger  portion  of  the  mucous 
membrane.  It  is  sj>ecially  found  on  the  swollen  tonsils,  the  uvula, 
soft  palate,  and  pharyngeal  wall.  Microscopically  the  membrane 
consists  of  fibrinous  exudate  on  the  surface  of  the  mucosa,  but  the 
upper  layers  of  the  mucosa  or  its  entire  thickness  may  be  necrotic. 
The  membrane  is  loosely  attached  except  over  the  tonsils.  Deeper 
necrosis,  suppuration,  and  gangrene  may  be  associated  lesions. 

In  a  large  niunber  of  cases  the  lesion  travels  to  the  larynx  and 
produca*^  the  familiar  picture  of  laryngeal  croup  or  diphtheria,  and 
from  here  it  may  involve  the  larger  or  even  the  smaller  bronchi 
(descending  croup).  As  a  rule,  in  the  middle  and  larger  bronchi  the 
membrane  is  not  formed,  but  the  exudiite  is  muco})urulent.  The  lung 
may  tiike  part  in  the  process,  but  not  in  a  specific  manner.  Capillary 
brtMichitis,  atelectasis,  catarrhal  and  fibrinous  pneumonbi  and  aspirati(m 
pneumonia,  with  serous  or  serofibrinous  pleurisy,  are  tlie  commonest 
lesions  found  in  these  orgjms.  From  the  larynx  the  (•ervical  lymph 
ncxles  are  aff(H!ted,  and  either  simply  swollen  or  necrotic  and  purulent. 

Parenchymatous  degeneration  of  the  hcjirt,  liver,  and  kidneys, 
either  as  cloudy  swelling  or  a  fatty  change,  will  usually  be  found,  and 
at  times  there  is  distinct  parenchymatous  or  hemorrhagic  nephritis.  The 
follicles  of  the  spleen  are  swollen  while  the  pulp  is  less  aflFected.  The 
conjunctiva  and  the  iiiisal  mucosii  may  l)e  involved  in  the  diphtheritic 
inflanmiaticm. 

The  ctuise  of  the  disease  is  admitted  to  l)e  the  I^ffler  bacillus,  which 
occurs  in  the  membrane  but  not  in  the  organs.  The  general  effect 
must,  therefore,  l)e  due  to  toxins,  probably  toxalbumins.  With  the 
I/)ftler  bacillus  streptococci,  sta])hylococx?i,  and  pneumococx'^i  are  asso- 
ciateil,  but  their  share  in  the  disease  is  not  clearly  established. 

Other  pseudomembranoiw  inflammations  occur  in  measles  and  fre- 
quently in  scarlatina,  which  may  Ikj  acx^ompanied  by  a  cjitarrhal  angina 
or  a  scjirlatinal  dij)hthcria.  This  latter  complication  is  a  genuine 
diphtheria  in  many  c:tses,  the  result  of  mixed  infecticm.  In  other 
cases  the  exudative  pn>cess  is  less  evident  than  deep  necrotic  lesions, 
with  purulent  and  gangrenous  destructicm  of  the  parts  and  extreme 
swelling  of  the  tonsils.      More  commonly  than  in  true  diphtheria  the 
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cervical  lymph  nodes  become  necrotic,  purulent,  or  gangrenous,  but 
there  is  lass  tendency  to  invade  the  larynx.  The  cause  of  this  scar- 
latinal diphtheria  is  probably  different  from  that  of  the  true  form. 

Infectious  Granulomata.  Syphilis  may  be  both  secondary  and 
tertiary  m  the  pharynx.  Mucous  patches  are  the  usual  expression  of 
the  former.  Diffu^  and  gummatous  infiltration  with  ulcers  is 
common  in  the  latter,  and  the  lesion  may  involve  the  deeper  tissues  to 
the  bones.  Perforation  of  the  soft  palate,  destruction  of  the  tonsils, 
and  various  distortion  of  the  parts  may  result,  partly  from  the  ulcers, 
partly  from  contracting  scars. 

Tuberculosis  produces  lesions  similar  to  those  in  the  larynx. 

Lupus  causes  thickening  and  infiltration  of  the  mucous  membrane, 
excrescences,  and  slow  ulceration,  with  imperfect  scar  formation  and  a 
resemblance  to  syphilitic  lesions. 

Tumors.  Papilloma  occurs  with  chronic  pharyngitis;  carcinoma 
may  start  in  the  palate,  tonsils,,  or  pharyngeal  wall;  and  from  the 
basis  cranii  polypoid  fibrosarcoma  sometimes  develops. 

4.     Esophagus. 

Oadaveric  softening  of  the  lower  end  of  the  esophagus  is  due  to 
regurgittition  of  stomach  contents.  Slight  degrees  of  this  appear  as 
longitudinal  narrow  defects  of  the  epithelium  and  softening  of  the 
mucosa.  These  changes  are  quite  similar  to  those  in  the  stomach 
after  death. 

Softening  of  the  esophagus  like  that  occurring  post-mortem  may 
take  plac^  during  the  detith  agony,  and  another  form,  extremely  rare, 
is  a  peptic  ulcer  like  the  ulcus  rotunduni  of  the  stomach. 

Inflammation  of  the  esophagus  may  follow  injuries,  as  by  fragments 
of  bone  and  the  action  of  corrosives.  Phlegmonous  infiltration  with 
abscess  formation  and  perfonition  of  the  Avail  may  be  the  consequences, 
and  the  abscess  may  open  into  the  tnu'hea  or  large  bronchi,  the  pleura, 
or  pericanlium,  or  infrequently  into  the  great  vessels. 

Stenosis  may  be  cjuised  bv  external  pressure,  as  of  tumors,  aneu- 
risms, and  enlarged  nodes,  or  by  neoplasms  in  its  wall,  or  scars  after 
phlegmonous  inflammation. 

Dilatation  of  the  esophagus  may  be  partial,  resulting  in  a  divertic- 
iiliun,  and  of  this  lesion  two  varieties  occur,  the  pulsion  and  the  traction 
(Jirrrfiritla.  A  pulsion  diverticulum  usually  develops  from  the  pos- 
terior wall  of  the  canal  and  at  the  junction  between  it  and  the  pharynx. 
It  consists  of  a  sacculated  pn)tnisiou  of  the  mucosa  and  submucosa. 
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surrounded  by  a  connective-tissue  capsule^  and  in  its  wall  muscle  fibres 
are  usually  found  only  about  its  neck.  There  is  a  hemia-like  protru- 
sion of  the  layers  mentioned  between  the  fibres  of  the  inferior  con- 
strictor  of  the  pharynx.  Such  a  pharyngocele  is  produced  by  the 
lodgement  of  a  foreign  body  or  other  traumatic  influences  acting  on 
the  esopliageal  wall,  and  the  muscular  effort  of  swallowing,  and  con- 
sequent pressure  on  the  part,  tend  to  increase  the  protrusion.  Another 
view  is  that  the  entire  wall  of  the  esophagus  is  dilated,  but  that  the 
muscle  fibres  atrophy  and  leave  the  sac  made  up  only  of  the  elements 
stated. 

Traction  diverticula  are  caused  by  retraction  of  cicatricial  adhesions 
upon  the  outside  of  the  tube.  Commonly  they  follow  such  contraction 
in  and  about  lymph  nodes  which  have  become  pigmented  and  indurated 
or  softened  by  tuberculous  processes  and  then  cicatrized.  The  form 
of  the  pouch  is  conical,  and  at  the  apex  is  the  contracting  scar.  Its 
usual  seat  is  on  the  anterior  wall  of  the  esophagus  near  the  tracheal 
bifurcation.  Food  may  collect  and  putrefy  in  such  a  pouch,  with 
resulting  suppuration  and  perforation.  Other  diverticula,  laterally 
placed,  may  result  from  dilatation  of  portions  of  the  branchial  clefts. 

Simj)le  softening  of  the  entire  esophagus  may  follow  stenosis  in  its 
course,  especially  at  the  cardiac  orifice,  and  occurs  with  carcinoma, 
phlegmonous  inflammation,  and  sloughing  after  ingestion  of  corrosive 
fluids. 

The  neoplasnui  of  the  esophagus  are  practically  limited  to  carcinoma, 
which  occurs  rather  frequently  in  men  who  are  hard  drinkers.  Esoph- 
ageal carcinoma  has  three  usual  sites :  behind  the  larynx,  opposite  the 
bifurcation  of  the  trachea,  and  at  the  cardiac  oi>ening,  and  is  usually 
a  squamous-celled  epithelioma.  It  does  not  spread  fast  along  the 
esophagus,  but  soon  surrounds  it  as  a  thick  ring,  and  thus  early  causes 
stenosis.  In  the  softer  forms  an  ulcerative  jirocess  follows  on  the 
mucosa,  and  the  site  is  marked  by  a  circular  ulcer  with  nodular  edges. 
Tliis  surface  may  suppurate  or  l)ccome  necrotic.  Carcinoma  in  the 
upper  portion  of  the  tube  quickly  invades  the  lar^-nx ;  in  the  region  of 
the  canliac  end  it  spreads  to  the  stomach.  Perforation  into  the  trachea, 
bronchi,  and  liin<rs  is  common,  and  pneumonia  follows  by  aspiration  of 
foreign  matorial.  Perforation  of  the  pleura  causes  empyema.  At 
times  tho  hir^^o  vessels  adjoining  may  also  be  invaded.  Metastasis  is 
common  to  the  cervical  nmles. 

In  children  and  cachectic  persons  thrush  may  involve  the  esophagus 
in  whole  or  in  part. 

23 
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B.    THE  STOMACH. 

The  mucous  membraue  of  the  $totuach  k  characterized  by  furrowB 
which  lie  between  the  promiDeDt  reticular  nigte.  Between  the  latter 
the  moutJi!)  of  tlie  glandi;  lie,  aud  io  the  fundus  the^  glands  are  stDi[>le 
and  tubular.  They  contain  two  varieties  of  cells.  Ooe  of  these  is  a 
large  round  prominent  cell,  the  inve^iug  cell  of  the  gland  {ddomar- 
pkous)  which  IS  iiuppo:^  to  furnish  the  hydrochloric  acid  of  the  gastric 
juice.  The  other  is  njore  cylindrical  {addonuirphous)  aud  furnish^ 
the  pepsin.  About  tlie  pyloniH  the  dejtressions  are  deeper  and  hrther 
apart,  and  between  them  arc  flat  and  tow  prominences  in  tlte  niucdsa, 
the  plicie  villosie.  Here  the  glands  are  branching  and  contain 
one  kind  of  oelk,  like  the  j)eptic  uf  the  fimdus,  and  close  to 
pylonis  Brunner's  glands  are  found,  similar  to  tho^  in  the  duodenum.. 
The  surface  of  the  stomach  generally  is  covered  with  cylindrical 
in  which  many  beaker  cells  occur  which  supply  mucin. 

Malformations  of  the  stomach  are  infrequent.     Stenosis  aud  a1 
of  tlie  pylonis  are  at  limes  noted,  and  coastrietions  between  llie  fundus 
and  the  pylorus  which  make  the  hour-f;lass  contraction.     The  vertical 
pcjsltion  of  the  organ  during  fetal  life  may  pcrsL«t,  and  in  mVim 
the  stomach's  position  is  reversed. 

Regressive  Changes. 
Post-mortem  chimges  are   impf.rt;int   in  the  stomach,  becanse  thef 
oomplicnte  the  conditions  so  frequently.      They  are  the  restdt  of  tb»'i 
following  bcturs : 

1.  Hypodojtin.  In  the  fimdus  especially  there  is  often  an  appear^ 
ancc  of  a  dark  branching  network  in  the  mucous  surface  which  at  first 
sight  may  be  omfased  with  hemorrhagic.  The  latter  lie  more  deeply, 
are  not  dispased  in  a  network,  and  consist  of  sharply  defined  collections 
of  blood. 

2.  Diffu«ifm  of  the  Mood  piffitient  occurs  about  the  lai^  veins, 
brownish-red  or  black  spote  and  lines. 

■*}.  Sojieninff,  gnMromaUiciay  is  due  to  tlie  action  of  the  acid  gastric 
juice.  The  epithelium  at  first  becomes  opaque,  and  then  the  entire 
mucosti  is  grayish,  soft,  aud  easily  5trip|>e<l  up.  This  is  most  marked  in 
the  spot  where  the  fluid  ci>Ileet«l  post-mortem,  aud  its  limits  may  bft 
sharply  circumscrilied.  The  muscularis  may  \k  laid  bare  or  the  whole 
wall  ]terfo rated.  It  is  supjKised  that  such  a  softening  may  occur 
luring  the  agony,  but  this  view  has  been  denie<l. 
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4.  Decomposition  causes  a  dirty  green  color  which  in  the  presence 
of  sulphuretted  gases  becomes  black. 

The  ante-mortem  condition  of  the  stomach  as  regards  digestion  may 
resemble  pathological  conditions.  Arterial  hyperemia  is  normal  during 
digestion.  Microscopically  cloudy  swelling  involves  the  cells  in  the 
middle  and  deeper  parts  of  the  glands,  while  post-mortem  opacity  is 
seen  in  the  superficial  epithelium  also. 

Cloudy  swelling  or  parenchymatous  degeneration  of  the  stomach  is 
accompanied  by  the  deposit  of  albuminous  granules  in  the  enlarged 
epithelia,  and  it  may  end  in  fatty  degeneration.  The  mucosa  is  thick- 
ened, anemic,  gray,  or  yellow  gray.  Infectious  diseases,  pernicious 
anemia,  and  poisoning  by  arsenic,  phosphorus,  lead,  and  carbon  mon- 
oxide may  cause  this  lesion. 

Amyloid  degeneration  of  tlie  gastric  vessels  may  be  part  of  general 
amyloid  changes. 

In  disciises  of  the  bones  with  free  resorption  of  the  calcium  salts 
these  may  be  deposited  here  and  there  in  the  stomach  wall. 

Atrophy  of  the  stomach  and  decrease  in  its  capacity  and  thinning  of 
its  wall,  botli  muscularis  and  mucosa,  may  be  found  in  chronic  dis- 
ejises  which  lead  to  inanition  and  cachexiji,  with  stenosis  of  the  cardiac 
opening,  and  in  the  course  of  chronic  gastritis  and  gastro-enteritis. 

Disorders  of  Circulation. 

Anemia  occurs  with  general  anemia.  Active  hyperemia  is  normal 
during  digestion,  and  follows  stimulation  by  food,  poison,  etc.  In  tlie 
latter  case  the  hyperemia  is  specially  marked  along  the  edges  of  the 
folds. 

Passive  congestion  is  the  result  of  general  stasis,  and  also  of  obstruc- 
tion to  the  portal  system.  In  active  and  passive  h}'7)eremia  and  with 
violent  efforts  at  vomiting  hemorrhages  may  occur.  The  action  of  the 
gastric  juice  on  the  blood  makes  it  dark  brown  or  black. 

Mditna  neonatorum  is  the  term  employed  for  hemorrhages  from  the 
stomach  and  the  duodenum  of  the  newly  bom,  and  during  the  first 
weeks  of  life.  The  origin  of  the  bleeding  is  not  entirely  clear.  In 
many  cases  there  is  ulceration  in  the  mucosa  of  either  organ,  in  other 
cases  there  is  venous  stasis  because  of  imperfect  respiration  and  con- 
sequent distention  of  the  right  ventricle,  in  others  there  is  some 
cerebral  lesion  or  a  sej)tic  infection  of  tlie  umbilical  stump. 
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Inflammation. 

Acute  Gastritis.  Acute  catarrh  of  the  stomach  is  due  to  many  causes. 
Errors  in  diet,  especially  use  of  chemically  irritating  materials  or 
those  which  are  decayed  or  infected,  excess  of  food,  thermic  influences, 
and  others,  may  be  mentioned.  The  disposition  to  the  lesion  is  common 
to  the  anemic  and  cachectic,  those  who  are  suffering  from  tuberculasis, 
syphilis,  or  carcinoma,  diseases  of  the  liver  and  the  heart,  and  those 
who  are  convalescent.  Lastly,  in  the  course  of  general  infections,  as 
typhoid,  influenza,  and  erysipelas,  it  often  complicates  tlie  disease. 

The  anatomical  changes  due  to  acute  gastric  catarrh  are  seldom  seen 
uncomplicated  by  post-mortem  alterations.  There  is  an  excess  of 
mucus,  and  the  cylindrical  epithelium  of  the  surface  is  in  a  condition 
of  cloudy  and  mucoid  degeneration.  The  epithelial  elements  of  the 
glands  may  be  affected  and  produce  a  glassy,  tough,  lightly  bloixl- 
stained  and  abundant  secretion  which  covers  the  mucosa  in  a  thick 
layer.  With  the  epithelial  degeneration  there  is  a  marked  swelling 
and  iuflammator}^  infiltration  of  the  mucosa  which  differs  from  the 
physiological  hy|>eremia  in  being  most  evident  on  the  summits  of  the 
rugae,  esi>ecially  in  the  region  of  the  pylorus.  The  mucosa  is  looser 
aud  more  strongly  wrinkled  than  normal.  Many  small  hemorrhages 
may  ho  found,  and  minute  ulcenitions  about  them,  due  to  the  death  of 
a  section  of  the  mucosa  following  the  extravasation  of  blood. 

Chronic  gastritis  may  he  due  to  causes  wliich  produce  the  acute  form, 
especially  when  they  act  rej)ejitedly  and  for  a  long  time.  Unsuitable 
food,  chenii«illy  irritating  matters,  and  alcohol  are  verj-  common 
causes.  The  disease  may  also  follow  the  acute  inflammation  or  acconi- 
l)any  other  diseases,  as  carcinoma  and  round  ulcer,  which  prixluci* 
chronic  inflammatory  lesions  for  a  wide  distant^e  about  them.  Venous 
stiisis  due  to  diseases  of  the  liver  and  the  heart  may  l)e  a  disposing 
factor,  and,  with  nephritis,  a  stasis  may  b(^  cruised  by  beginning  weak- 
ness of  the  left  ventricle.  Chlorosis,  anemia,  and  diseases  Icjuling  to 
cachexia,  are  accompanie<l  by  chronic  gastritis,  and  dilatation  of  the 
orgiui  may  precede  or  follow  it. 

Tlie  lesions  vary  according  to  tlio  form  and  the  duration  of  the  dis- 
etisc.  In  cases  which  have  not  lasted  lon«;  the  mucosa  is  swolkui, 
wrinkled,  loose,  and  more  or  less  reddened,  bnt  the  latter  Ls  marked 
cliiefly  when  there  has  been  stasis.  The  veins  may  ap|)ear  verv  full 
and  (lilated.  Hemorrhages  and  erosions  or  larger  ulcers  mav  occur. 
The  slaty  color  of  the  mucosa   is  striking,  and  is  due  to  the  original 
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hyperemia.  There  is  an  excess  of  dull^ray  mucus  in  wliicb,  by  the 
microscope,  epithelia  and  pus  cells  are  found.  With  the  degeneration 
of  the  superficial  epithelium  aud  glands  there  h  an  infiltration  of  the 
wall  by  lymphoid  cells  and  an  iucreuse  of  the  fihroua  tissue  between 
the  glands,  upon  which  fact  depends  the  thickness  of  the  mucosa.  The 
glands  may  be  widened,  lengtliened,  spirally  twisted,  freely  branching, 
or  cystic  from  accumnktcd  secretion.  The  K-mph  follicles  in  the 
siibmuco.'sa  may  be  swollen,  and  in  certain  cases  this  leads  to  a  diffuse 
liyiwrplasia  of  tlie  entire  niucoU'*  mcrabninc 
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Id  many  cases  the  infiltration  and  proliferation  occur  in  discrete 
areas,  and  hence  on  the  inner  surface  of  the  stiimnch  there  are  many 
flat,  prominent,  ami  trranular  portions,  which  have  given  it  the  nunie 
of  gastritis  gnmulosa.  These  projecting  parts  may  be  as  large  as 
nipples,  and  then  the  condition  is  called  the  So/  mamelniinf.  Small 
cimmiscribed  grf>wths  of  polypoid  form,  made  up  of  mucoid  or  gland- 
ular tissue,  are  described  as  a  rfimtriile  polypona. 

AJb/et  long  duration  of  the  catarrhal  condition  the  hyperemia  disn)i- 
pearS)  except  when  there  is  stasis,  and  the  mucosa  t.t  pale,  gray,  aud 
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pigmented,  both  firmer  and  tliinner  tlian  normal,  because  of  atrophy  <j 
the  niembraue.  Both  tlie  glands  aud  the  Btnima  are  involved  in  I 
cicatricial  slirinking,  and  the  lesion  U  usually  mottt  marked  about  tl 
pylorus. 

In  severe  caaes  the  submiicoaa  and  tlie  muscukris  may  also  be  ti 
seat  of  infiltratiou,  with  con8et[Uent  shrinking  and  decrease  of  1 
stomach's  capacity.  In  most  cases  of  the  so-called  cirrhosis  of  t 
stomach,  however,  die  lesion  is  carcinomatous  or  the  result  of  o 
action  on  the  organ.  Muscular  hypertrophy  of  the  pylorus  may  leg 
to  stenosis  of  Its  lumen. 

Phlegmonons  gastritis  may  be  caused  by  various  poisons,  intestin 
mycosis,  and  suppurations.     Infection  witli  anthrax  produces  hen 
rhagic  infiltration  of  the  mucous  membranes,  especially  of  the  t 
mucosa,  which  leads  to  ulceration.      There  are  circumscribed  lenticul 
ulcers  with  superficial  and  central  necrosis,  and  in  the  gross  it  r 
bles  carbtmcle.    A  suppurative  inflammation  a|)|)ear«  to  be  spontaneous, 
occasionally,  in  tlie  alcoholic.     Small  embolic  abscesses  are  found  ii 
tile  stomach  with  pyemia  and  similar  infections. 

Qaatric  Ulcer,  Circumscribed  self-digestion  of  the  stomach  i 
occur  during  life.  Normally  tlie  mucosa  is  protected  against  tbel 
gastric  juice  so  long  as  its  circulation  is  physiological.  When  an  aresfl 
has  its  circulation  int<^rfered  with  its  nutrition  suffers,  and  the  gastriaJ 
juice  mav  .ittack  it.  Thus  with  hemorrhj^es  small,  round,  or  ovall 
erosions  may  octuir,  and  these  may  extend  laterally  to  large  ulcers. 

Ulctu  Totundnm  is  a  peculiar  form  of   ulcer   winch   occurs   in   thea 
stomach,  the  duodenum,  and  very  rarely   in   the   lower  part  of  Uw] 
esophagus.     In  moat  cases  itj*  appeanince  is  typical.      It  ie  circnlarl 
or  oval,    apparently  punched  out   smoothly,  and   the  edges  are  not  j 
infiltrated  or  but  slightly  swollen  and  changed.      It  is  mme-shaped,  the  1 
defect  in  the  submucosa  being  smaller  tluin  that  on  the  surface,  and'  I 
the  excavation  tapering  toward  tJie  seriwa  as  by  a  series  of  terraces. 
There  is  usually  no  exudate  on  any  part  <jf  the  ulcer,  bnt  there  may 
be  mucus  and  blood.     The  axis  of  the  cone  is  not  perpendicular  to  die  * 
Willi  hut  inclined  so  that  the  different  layers  are  eccentric.     The  defect  j 
corres|(onds  in  most  casee  to  the  conical  distribution  of  a  small  artery, 
and  its  axis  to  the  main  line  of  the  vessel.      In  the  bottom  of  tiie  coue  i 
an  oblitemted  stump  of  the  artery  may  be  found. 

The  diameter  of  the  round   ulcer  varies  from  two  to  six  or  more  , 
cm.      Tlie  smallest  ones  may  not  be  seen  until  the  stomach  has  Ijeen 
thoroughly  washed  free  from  niiicu*.      The  lart^est  ulcers  may  be  more  | 
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irregular  in  outline  than  described,  owing  to  the  uneven  extension  of 
the  process  at  different  places  and  to  the  fusion  of  two  or  more  ulcers. 
The  ulcer  may  be  disposed  as  a  ring  about  the  circumference  of  the 
stomach,  but  this  is  rare. 

The  anatomical  characters  of  the  lesion  show  that  it  depends  upon 
local  disorders  of  the  blood  supply,  and  experimentally  it  may  be  repro- 
duced by  such  means.  Because  of  the  action  of  the  gastiic  juice  in 
removing  the  tissue  deprived  of  its  nutrition  the  ulcer  has  been  called 
peptic  ulcer,  or  idcua  e  digestione.  Diseases  of  the  walls  of  the 
vessels,  as  fatty  degeneration  and  aneurism,  and  any  cause  of  throm- 
bosis and  embolism,  may  lead  to  such  ulceration.  After  severe  bums 
the  destruction  of  the  red  cells  or  blood  plates  may  lead  to  embolism 
of  small  arteries,  and  the  peptic  ulcers  with  hemoglobinemia,  erysip- 
elas, and  septic  infections,  may  be  thus  explained.  In  the  course  of 
malaria  the  vessel  may  be  plugged  by  masses  of  pigment  and  parasites. 
Venous  stasis  and  local  circumscribed  disorders  may  also  lead  to  it. 
In  some  cases  the  diseased  vessel  may  rupture  and  thus  become  the 
starting  point  of  tlie  lesion.  As  the  gastric  vessels  are  end  arteries, 
emboli  may  cause  infarction,  and  the  part  invaded  may  end  as  an  ulcer. 
The  theory  of  a  spastic  condition  of  the  arteries  and  local  anemia  has 
also  bf»en  advanced  for  some  cases. 

Hot  fluids,  injuries  by  fish  bones  and  otlier  matters  in  the  food  may 
explain  some  cases.  In  certain  trades,  as  turning  and  sharpening 
metals,  swallowing  sharp  metal  particles  may  have  a  similar  effect. 
Corrosive  chemic^ils  are  also  a  possible  cjiuse. 

The  general  condition  of  the  health  is  important  in  the  production  of 
gastric  ulcer,  partly  hectiuse  the  vessels  suffer  with  imperfect  nutrition. 
All  chronic  disejises  which  lead  to  cachexia,  and,  among  these,  diseases 
of  the  blood,  as  anemia,  chlorosis,  etc.,  may  be  accompanied  by  ulcer 
of  the  stomach.  The  same  is  true  of  syphilis,  tuberculosis,  and  amy- 
loid degeneration.  It  is  more  common  in  women  than  in  men,  and 
especially  in  the  years  immediately  after  puberty. 

In  most  cases  there  is  but  one  ulcer  in  the  stomach,  but  several  may 
occur  together.  The  commonest  seat  of  the  lesion  is  on  the  posterior 
wall,  then  the  lesser  curvature,  then  near  the  pylorus,  and  lastly  the 
anterior  wall  and  the  cardiac  end. 

The  usual  course  of  the  disease  is  healing  by  scjir  formation,  from 
the  bottom  and  the  edges  of  the  defect,  in  white,  radiating  lines  of 
connective  tissue.  When  small  this  mav  easily  \ye  overlooked.  The 
large  radiate  scars  may  contract  the  stomach  and  produce  hour-glass 
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constriction.  Scare  at  tbe  two  openings  of  tlie  stomach  niav  miiml 
!<tcnosi8  and  dilatatiou,  with  new  attacks  of  catarrhal  iuflammation  &aim 
it8  results.  I 

Before  tlie  ulcer  heals  there  is  danger  of  hemorrhage  aud  of  pcT^fl 
foratiou.  The  former,  caused  by  erosion  of  a  vessel,  may  be  tmmedi-l 
ately  fatal,  or  when  less  iu  quantity  but  often  repeated,  severe  anemift.! 
may  follow,  Tlie  eroded  vessel  or  merely  some  altered  blood  and] 
pigment  may  be  found  in  the  ulcer.  Perforation  follows  the  piercingfl 
of  tlie  serosa  by  die  ulcerative  jirocess,  and  if  this  occura  into  thai 
peritoneum  diffuse  inflammation  may  result.  Commonly  adhesiona^l 
form  between  the  site  of  the  ulcer,  externally,  before  it  bursts  through,  I 
and  adjacent  viscera  a&  the  liver,  the  pancreas,  aud  the  uoloa.  1 

,  Tbe  process  may  then  advance  to  the  destruction  of  the  organ  which.  1 
is  adherent,  and  in  time  krge  vessels  may  be  opened,  a^  the  splenio  I 
artery,  or  thrombosed,  as  branches  of  the  portal  vein,  or  abscesses  may  I 
form.  MTien  the  ulcer  opens  into  a  hollow  organ  a  fistulous  communi- 1 
cation  may  be  made  between  tlie  stomach  and  the  gall-bladder,  colon,  I 
mediastinum,  pericardium,  or  pleura.  Perforation  externally  leaves] 
an  external  gastric  fistula  opening  on  the  skin.  I 

Ulcer  of  the  anterior  wall  of  the  stomach  and  the  cardiac  portion  nx%\ 
most  dangerous,  because  adhesions  are  less  often  formed,  aud  hence  I 
perforation  into  the  peritoneum  is  most  probable.  A  furtlier  danger  iB  1 
that  a  carcinoma  may  lievelop  on  the  edge  of  the  defect  )>eainse  of  1 
tlie  atypical  proliferation  of  epitlielium  and  glauda  during  healing.  I 

Poisons.  The  action  of  poisons  upon  the  wall  of  the  stomach  ia  I 
viirietl,  but  iu  general  they  produce  inflammation  and  necrosis,  Som^  I 
however,  pass  into  tlie  general  circulation  without  local  effect,  and  I 
others  affect  the  stomach  only  as  part  of  a  general  condition.  I 

The  most  important  local  action  of  poisons  is  that  due  to  corromne  I 
tiUtsUtiu-es,  especially  the  mineral  acids,  certaiu  organic  acids,  and  I 
concentrated  alkalies.  Wherever  iu  the  alimentari'  tract  these  cor-  I 
rosive  matters  come  In  contact  with  the  raucous  membrane  tliev  pro-  I 
duce  an  f»ckttr,  which  may  be  tough  or  friable,  or  loose  in  texture,  1 
and  after  a  time  the  eschar  becomes  cast  off.  In  color  these  esohan  I 
differ  with  the  kind  of  poison,  many  are  stiiined  by  the  bleeding  whic^  J 
they  cause ;  frtim  tlie  destroyed  blood  they  may  become  bro\m  of  1 
black.  The  contents  of  the  organ  may  also  be  bbick  from  this  «iiise.  I 
Tlie  wall  of  the  stomach  may  lie  |>erfonitc<l  diiiiiLjr  life,  aud  frequently  1 
is  so  after  death,  for  the  poison  wintinues  tn  iict  aiid  may  corrode  th»  I 
wall  of    tlie  ''^'""HhjfTA  r***''k   arigfaboring   organs  post-mortem.  I 
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The  factors  which  modify  the  corrosioa  are  the  degree  of  concentration, 
the  amount,  and  the  duration  of  the  action.  When  the  poison  is  taken 
by  accident  the  greater  portion  may  be  voided  from  the  mouth,  and 
only  the  upper  part  of  the  alimentary  tract  may  present  evidences  of 
its  action.  The  amount  of  mat-erial  already  in  the  stomach  is  of  great 
importance,  for  the  acid  or  the  alkali  may  be  partly  neutralized  thereby 
and  so  diluted  as  to  weaken  tlie  action.  Metallic  salts  may  form 
harmless  compounds  with  proteid  matters,  and  rapid  use  of  antidotes 
and  vomiting  may  prevent  or  diminish  the  action  of  the  poison.  The 
eflfect  is  most  intense  when  the  stomach  is  empty.  The  corrosion 
varies  with  position,  being  on  the  posterior  wall  of  the  fundus  when 
the  patient  lies  on  the  back,  and  on  the  fundus  and  greater  cur\^ature 
in  the  upright  position.  When  the  organ  is  contracted  and  the  amount 
of  poison  small,  the  edges  of  the  rugse  are  the  parts  to  show  the  action 
especially.  The  wall  of  the  duodenum  and  part  of  the  small  intestine 
may  be  similarly  aflfccted.  About  the  comers  of  the  mouth  corrosive 
action  follows  the  escape  of  some  fluid  during  ingestion  or  passage  of 
vomit,  and  the  same  is  true  of  the  lips,  the  buccal  cavity,  and  the 
esophagus.  The  epiglottis  and  the  aditus  laryngis  may  be  corroded, 
and  edema  of  the  glottis  may  result. 

If  death  is  not  immediate  the  stomach  sufiEers  severe  inflammatory 
clianges,  usually  of  hemorrhagic  character.  The  stomach  is  strongly 
contracted,  its  mucosa  or  the  entire  wall  is  thickened  and  edematous, 
and  suppuration  may  follow.  The  eschars  leave  deep  ulcers  when 
they  are  cast  oflF,  and  these  may  end  in  perforation.  Peptic  ulcers 
mav  follow  later.  • 

Severe  functional  disturbances,  contraction  by  scars,  stenosis  of  the 
cardiac  or  the  pyloric  end,  hour-glass  contraction,  and  general  cica- 
tricial contraction  may  be  some  of  the  later  ci>nsequences. 

Diluted  corrosive  fluids  have  less  escharotic  action,  but  the  inflam- 
matory effect  may  be  pronounced,  and  hemorrhagic  or  phlegmonous 
and  ulcerative  in  character.  The  least  degree  of  such  a  toxic  gastritis 
resembles  simple  acute  catarrh. 

Keeping  in  mind  the  general  features  so  far  discussed,  and  assmning 
that  the  poisons  are  concentrated  and  active,  the  chief  instances  will 
now  be  reviewed : 

Snlplraric  Acid.  This  is  frequently  used  as  a  poison.  It  causes 
black  eschars  in  the  stomach,  and  the  contents  of  the  organ  are  black, 
tar-like,  or  more  fluid.  The  wall  is  hemorrhsigic.  The  eschars  are  at 
first  brittle,  like  leather,  and  then  strip  off  in  layers.     Phlegmonous 
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oaA  hemorrliagit;  iufknimution  aud  setsjudary  ulceration  are  comiuoi 
perfuration  usiuilly  poet-mortcm. 

Lentbery  linea  of  tioirosioii  from  the  mouth  to  tlie  chin,  corrosion  i 
pliarynx,  larjiix,  and  esophagus,  and  also  in  the  intestbie, 

The  bloixl  is  thick  or  clotted,   pareuchynitttouii  degenerations  s 
common  in  the  heart,  liver,  and  kidney.     Death  is  due  partly  to  lot 
lesions,  but  more  to  the  loss  of  alkali  from  tlie  blood,  so  that  tl 
Acid  may  be  fatal. 

Nitric  and  hsrdrocUoric  acids  have  about  tlie  same  effect,  but  I 
former  causes  an  orange-yellow  color  (sautlioproteiu)  where  concei 
trated,  and  a  violet  to  grayish  white  where  more  dilute,  and  tlie  kit 
produces  a  grayish-yellow  or  black  color. 

Oxalic  acid  and  its  potassium  salt  produce  white  or  grayish  eschanj 
which  may  be  yellow  from  imbibition  of  hematin,  or  brown  o 
from  bile.     The  gastric  mucosa  is  not  corrode<l,  but  tnmsparent,  e 
matous,  hyperemia  or  bleeding;    its  contents  are  bniwnisli. 
opaque  deposib;  on  the  mucosa  of  stomach  and  intestines  are 
amorphous  or  crystalline  oxalate  of  lime,  and  tliis  is  found  also  in  t 
renal   tubules.      Post-mortem   perforation   may  occur.      The  vesseb 
contain  bhu^k  thrombi. 

Carbolic  acid  wunw  white  or  gniy  eschars  in  tlie  mouth  whicli  mayj 
be  brownish  from  blixHl.      In  the  stomach  the  eschars  are  not  c 
The  skin  where  affected  is  smooth  and  glistening.     The  imIof  is  <-har- 
acteristic  iu  the  stomach,  intestine,  and  other  organs.      Hemi^lobinnria  I 
occurs,  and  pigment  infarcts  are  found  iu  the  kidnej-s,  and  hraline  I 
casts  iu  the  urine.     The  acid  is  excreted  ns  alkaline  salts  of  phenol- 
ether-sulphnric  and  phenol-glycnronic  acids.     The  urine  decomposes  -j 
iu  the  air  and  turns  blackish. 

Tlia  corroaive  alkalies  include  potassium  and  sodium  hydrate  (lye), 
ordiuarj-  potash  mixed  with   the  hydrate,  and  sometimes  s 
No  fatal  case  is  known  due  to  sodium  carbonate. 

The  alkalies  produce  firm  eschars  of  white  or  gray  color,  which  may  i 
be  colored  brown  by  blood,  but  they  are  not  so  brittle  as  those  dne  to  ] 
aci<]s,  and  arc  not  so  often  followed  by  ulceration.  When  large  I 
quantities  remain  in  the  stomach  until  dciith  and  after,  the  eschars  \ 
and  the  iutact  parts  between  swell,  and  the  stomach  api>earg  very  sfrft  | 
uud  semi  trim  spa  rent.  The  affei'fcd  portions  gmdnally  become 
greasy  msiss  of  a  brown  or  black  color.  The  stomach  may  be  perfor-  j 
ated,  similar  cfinditions  may  be  found  in  the  intestine,  and  adjacent 
viscera  are  clou<ly  at  first  and  then  transparent. 
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Ammonia  irritates  the  respiratory  organs  and  may  cause  edema  of 
the  glottis.  Croupous  exudation  may  be  found  in  the  air  passages  and 
on  the  esophagus ;  in  other  respects  it  causes  lesions  like  other  alkalies. 

Mercury  is  usually  taken  in  the  form  of  the  bichloride^  and  unless 
absorbed  without  leaving  traces^  as  sometimes  happens^  it  causes 
grayish-white  or  brownish  eschars  like  those  from  carbolic  acid.  The 
intestine  is  not  often  corroded,  but  it  frequently  suffers  a  severe  diph- 
theritic inflammation,  either  localized  in  the  colon  or  throughout, 
resembling  the  lesions  of  dysentery.  The  necrosis  then  is  not  due  to 
the  primary  corrosive  action  but  to  its  effect  during  excretion,  for  the 
results  follow  any  mode  of  administration.  It  then  causes  some  direct 
effect,  but  also  stasis  and  thrombosis  of  the  vessels,  and  doubtless 
bacteria  complete  the  diphtheritic  process.  In  the  kidneys  there  are 
cloudy  swelling,  necrosis  of  epithelia,  and,  very  often,  deposits  of  lime 
salts,  especially  in  the  convoluted  canals.  Similar  calcification  of  dead 
renal  cells  to  a  less  degree  occurs  from  other  amses  also.  Copper 
(sulphate)  causes  blue  or  green  eschars,  antimony  (tartiir  emetic)  produces 
pustules  like  those  on  tlie  skin,  zinc  causes  eschars,  and  nitrate  of 
silver  with  the  action  of  light  makes  black  corrosions  along  the 
alimentar\'  canal. 

Among  the  poisons  which  produce  general  lesions  as  well  as  localized 
effects  in  the  j'tomach  are  phosphorus  and  arsenic.  Phosphorus  causes 
moderate  hyperemia  and  ecchymoses,  seldom  much  hemorrhage,  in  the 
stomach,  but  like  other  organs  it  undergoes  severe  fatty  degeneration, 
and  has  a  cloudy,  at  times  almost  milky  appearance  (gastritis 
glandularis). 

Icterus  and  ecchvmosis  on  the  skin  and  mucoas  membranes  and  also 
in  the  internal  organs  follow,  as  of  the  heart,  lungs,  uterus,  and  serous 
membranes.  Cloudy  swelling  and  fatty  degeneration  are,  perhaps,  the 
most  importJint  lesions,  and  these  occur  in  the  heart,  liver,  kidneys, 
and  voluntnr\'  muscles.  These  effects  are  all  most  evident  when  death 
follows  after  the  lapse  of  several  days. 

Arsenic  (arson ions  acid)  makes  more  intense  lesions  of  the  stomach 
and  intestine,  and  these  are  apt  to  be  hemorrhagic.  As  after  phos- 
phorus, secondary  j)eptic  uk^rs  may  be  observed.  In  the  bloody 
mucus  on  the  stomach  wall  and  in  the  ulcers,  white  cr\'stalline 
(octahednd)  deposits  of  arsenic  occur,  and  on  ignition  the  odor  of 
garlic  is  evolved.  The  gastric  effects  of  the  poison  are  very  variable. 
The  general  effects  are  the  same  as  for  phosphorus,  and  after  the 
poison  has  wholly  disappeared  from  the  alimentary  tract  it  may  be 
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recovered   chemically   from    the    liver,    kidneys,    and   boaea. 
cadaver  re«iete  putrefaction,  and  long  after  burial  may  be  found  mm 
mified.     In  many  cases  the  anatomical  condition  after  ptiisoulug  t 
arsenic  resembles  diat  of  Asiatic  cliolera,   with   rice-water  dischai 
marked   euteritis,  and   swelling  of   the   follicles,  so   tliat   during   : 
epidemic  the  two  are  liable  to  be  a>nfused. 

Hydrocranic  acid  may  cause  gastric  congestion  with  ecchymoses  c 
no  discoveRiblt!  lesioLS.  In  general  tliere  is  an  odor  of  bittt-r  almoadl 
the  post-mortem  lividity  is  markedly  bright  red,  and  the  blood  is 
much  coagulated,  but  tlie  reports  as  to  its  color  vary.  The  liv 
spleen,  kidneys,  imd  brain,  are  congested,  and  tlie  lungs  both  < 
gested  and  edematous.  Cyanide  of  potassium  lias  a  corrosive  adiottl 
on  the  stomach  but  the  eschars  may  swell  and  not  be  found  iu  ibfrl 
cadaver.  The  mucosa  is  usually  swollen,  bright  red,  covered  with 
much  mucus  which  may  be  bloody,  and  the  contents  strongly  alkaline 
and  soapv  to  the  touch.  The  corrosion  is  due  to  the  presence  of 
potassium  carbonate  and  ammonia.  I 

Xitrobenzol  (artificial  oil  of  bitter  almonds)  pnxluces  effects  similar  wl 
those  from  hydrocyanic  acid.  " 

Tumors.  The  commonest  and  practically  the  most  important 
neoplasm  of  tlie  stomach  is  carcinoma,  which  among  males  is  the  ni»«t 
frequent  cancer  of  internid  organs,  though  less  frequent  in  females  tliaii 
uterine  cancer.  The  {terceutage  of  gastric  ciincers  varies  in  different 
n^ons.  In  Switzerland  it  occurs  as  51. .S  per  cent  of  all  carcinomas 
in  males;  31.9  per  cent,  in  women — 1.85  per  cent,  of  deaths  from  all 


Like  all  tumors  of  tliis  kind,  gastric  carcinoma  is  a  disease  of  adult 
life.  In  many  cases  it  starts  in  a  licaled  ulcus  rotundum,  but  the 
fre*]Uency  of  this  origin  is  variously  estimated. 

As  in  otlter  organs,  it  has  favorite  sites,  as  in  the  pylorus,  on  the 
smaller  curvature,  less  often  at  the  cardiac  end,  still  more  rarelv  iu 
other  parts  of  the  oi^n.  In  most  aises  it  occurs  as  a  primary  tumor 
in  the  stomach,  invading  the  organ  onlv  seldom  from  neighboring 
tissues  or  by  metastasis.  In  form  it  may  be  a  nwlular  or  promineut 
tumor  growing  chiefly  into  the  lumen  of  the  stomach  or  toward  tiie 
serrwii,  or  it  may  be  diffuse  and  iufiltntte  the  wall  as  a  general  thicken- 
ing which  may  be  arranged  as  a  girdle,  \V'hen  a  distinct  tumor  fortna 
it  m-.iy  liiive  smaller  projections  from  its  surface  and  assume  a  ftragous 
ftppearanoe.  At  times  there  are  many  small,  almost  miliary  DodnkB 
scattered  through  the  organ,  and  such  secondary  masse?!  in  the  mnooa 
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and  submucosa  often  surround  the  principal  tumor.  If  the  surface  of 
the  tumor  is  not  ulcerated  it  may  be  smooth,  lobulated,  or  papillary. 
Contraction  may  produce  dimpling  of  its  surface. 

A  very  common  change  in  the  new-growth  is  ulceration.  If  the 
vascular  supply  does  not  keep  pace  with  the  development  of  the  tiunor 
a  partial  fatty  or  otlier  degeneration  may  lead  to  the  death  of  relatively 
large  portions  of  it,  and  the  softened  parts  being  digested  out  by  the 
gastric  juice,  crater-like  defects  may  result,  vnth  thick  and  prominent 
edges,  which  increase  with  the  extension  of  the  neoplasm.  In  many 
cases  the  tumor  shows  a  tendency  to  scar  formation,  but  it  does  not 
heal,  for  while  it  cicatrizes  at  one  point  it  grows  larger  at  another. 

Gaistric  carcinoma  begins  in  the  epithelium  of  the  glands  or  their 
ducts.  With  the  exception  of  those  tumors  which  spread  from  the 
esophagus,  tlie  tumor  is  cylindrical  celled.  The  various  kinds  obser\'ed 
are  as  follows : 

1.  Adenocarcinoma,  with  many  transitions  to  carcinoma  simplex. 
It  begins  especially  in  the  cylindrical  epithelium  of  the  glands  at  the 
pylorus.  It  may  be  large  and  fungous,  or  at  times  papillary,  nodular, 
or  ring-sliaped,  and  from  the  surface  a  white  juice  may  be  scraped. 
In  the  gross  it  commonly  appears  as  a  large  ulcer  with  high  nodular 
edges.  Metastasis  may  be  limited  to  nodes  in  the  vicinity  or  be 
lacking.  Cystic  dilatation  of  the  glandular  tubules  and  collection  of 
muooserous  fluid  result  in  the  form  known  as  carcinoma  cysticum. 

2.  Medullary  carcinoma  is  chiefly  made  up  of  epithelial  cells,  the 
proportion  of  stroma  being  slight.  It  may  be  a  soft  and  polypoid 
nodule  or  a  large  ulcer  with  thick  walls.  Its  consistence  is  soft,  and 
much  juice  may  be  scraped  from  the  section.  All  parts  of  tlie  stomach 
may  be  the  site  of  the  tumor,  but  most  often  the  pylorus,  smaller 
curvature,  and  posterior  wall.  In  gro>^i;h  and  extension,  both  in  the 
stomach  and  to  neighboring  organs,  it  is  rapid ;  metastasis  occurs  early 
and  the  tumor  ulcerates  rapidly. 

3.  Scirrhus  carcinoma  occurs  in  about  75  per  cent,  of  the  cases. 
It  is  made  up  chiefly  of  fibrous  tissue.  The  common  form  is  exten- 
sive, firm,  flat  infiltration  of  the  wall,  less  often  nodules,  converting 
the  stomach  into  a  rigid  tul)e.  At  the  pylorus  extreme  stenosis  may 
occur.  Tlie  tumor  is  hard,  yellowish,  or  white,  and  dry  on  section. 
The  stroma  may  contmct  and  lessen  the  stomach's  capacity,  and  the 
distortion  may  ho  irr(»^ular  or  uniform.  The  tendency  to  ulcenition 
is  slight,  and  tlie  course  of  the  disease  is  slow,  while  metastasis  and 
direct  invasion  of  other  parts  are  both  delayed. 
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4.  Oelatinons  carcinoma,  colloid  Liincer,  is  ao  iiDusual  torm  m 
stMOiacli,  chunii-tfrizci  i  liy  the  tendency  to  mucoid  d^enemtiou  of 
e|)!tLelium  as  well  il<  r^ucretioa  of  niucas  in  its  glunds.  Id  the 
the  tumor  is  gebttinous,  scmi-transpureat,  soft,  and  uji^unlly  tirowDi 
It  'xx^urs  as  a  nodule  or  iis  an  ulcer,  aud  shows  less  teudei 
other  organ.s  than  the  medullar)-  form. 

Many  forms  of  gastric  lurciaoma  coataiu  large  capillarie?!,  and  thi 
have  a  telangiectatic  api>earance. 

Carcinoma  of  the  stomacJi  is  complicated  with   man%'  other 
Chronic   proliferation  of   fibrous    ti^-ue  about  the  tumor  may 
adhesion-s  between  tlie  stomach  and  <ither  organs.      Hence  the  stoi 
and  other  parte  are  liable  to  be  pulled  out  of  place.     As  the 
grows  it  extends  by  way  of  tliesc  adhesions  to  the  x-icioity,  aod 
cially  tu  the  pancreas,  the  liver,  tike  esophagus,  or  some  part  of  Uie* 
intestine.     The  omentum  and  the  periUmcimi  are  similarly  involved. 
Extension  to  the  vertebra]  column,  the  pleura,  pericardium,  lung,  and 
mediastinam,  is  not  uncommon. 

Continued  ulceratiou  leads  to  the  formation  of  abnormal  diverti< 
from  the  stomach,  and  also  to  fistulous  communication  with  thi 
tine,  esuphagu-i,  or  gall-bladder,  with  abnormal  flow  of  bile   into 
Etomach  and  other  parts.     Less  often  the  perforatioo   opens  into 
csxity  of  the  body,  as  the  peritoneum,  the  pleura,  the  pertcardii 
or  exteraallr ;  ag^st  this  result  tlie  fibrous  adliesioaa  protect  for 


Metasta^H  occurs  in  part  through  the  Ivmphadcs.  The  nodes  about" 
the  tumor  and  later  the  retpoperitonesii  and  thoracic  nodes  are  apt  to 
be  involved.  Ciirinouiatous  thrombi  in  the  (:a.'^c  veins  and  direct 
inva^on  of  the  portal  lead  lo  semntlary  embolii^m  in  the  liver,  pleun, 
Inog,  spleen,  pancreas,  and  oDientum. 

The  ulceration  may  ieail  to  absresiies  and  putrefactive  and  gaDgieo- 
ous  change  in  adjacent  organs,  or  s>>met)nKs  in  the  stomscli  itself,  bat 
here  the  action  of  tlie  gastHc  jutcc  pn^vcnt^  such  results  for  a  time. 
Satvubited  jteritoneal  abscess,  subphrenic  altsce^  propDeumothorax, 
and  pyopericardium,  may  be  the  om^equenet?^  of  suc^  nlcemtioa. 
Kmbolic  ab^icei^ses  in  the  iHgans  and  general  pvctnia  arc  later  coose-' 
qu«ice:i. 

Amonp  further  cnmplicatioo  of  pastric  «inc«>r  may  he  menlinDed 
hanorrhage  in  large  qnanthiBfi.  which  is  rather  nnusinl,  or  tnanr  small 
blewlint.'-  ':  ;  '  '  hT  i';  !  .  r.  whit^  may  pve  it  a 
34^4eani:i' 
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Chronic  catarrhal  gastritis  is  a  regular  sequel  of  the  lesion,  and  is 
most  marked  immediately  about  the  tumor.  Functional  disorders  are 
added  and  increase  the  gastritis.  Pyloric  stenosis  may  result  m  great 
dilatation  of  the  stomach,  and  ulceration  about  the  pylorus  may  lead  to 
early  insufficience.  Change  in  the  position  of  the  stomach  is  common 
if  adhesions  do  not  form,  and  functional  disturbances  follow  this ;  the 
pylorus  may  reach  the  cavity  of  the  pelvis  and  become  adherent  there. 

Carcinoma  at  the  cardiac  end  produces  stenosis  and  dilatation  of  the 
esophagus  and  diverticula.  Later  on  the  stomach  may  atrophy  and 
become  very  small. 

Secondary  gastric  cancer  is  rather  infrequent.  Flat-celled  epithe- 
lioma of  the  esophagus  may  extend  to  the  stomach,  and  primary  foci  in 
the  pancreas  and  liver  may  extend  to  it  also.  Metastases  from  other 
organs  are  rare. 

Other  tumors  found  in  the  stomach  are  mucous  polyps  in  the  course 
of  chronic  catarrh,  fibroma  and  myinna  in  the  walls,  adenoma  with 
transitions  to  carcinoma,  and  rarely  sarcoma  and  endothelioma. 

Changes  in  the  Lnmen  and  Location  of  the  Stomach.  Gastric 
dilatation  results  from  stenosis  of  the  pylorus  after  carcinoma  or  benign 
fibrous  hyperplasia,  and  is  called  mechanical  gastrectasia.  Functionally 
hypertrophy  of  the  muscular  coats  is  apt  to  follow,  and  the  same  con- 
dition is  found  with  congenital  stenosis.  In  other  cases  there  is  well- 
marked  atrophy  of  the  gastric  tissues,  as  with  some  carcinomas,  the 
non-involved  portion  hanging  as  a  thin-walled  sac.  Chronic  gastritis 
is  common  with  dilatation,  partly  because  of  slow  digestion  and  con- 
sequent overfilling  of  the  organ,  partly  because  of  irritation  from 
decomposing  material  and  consequent  inflammation.  Organisms  of 
fermentation  and  putrefaction  occur  in  the  contents  of  the  organ. 
These  conditions  are  not  uncommon  in  chronic  alcoholism.  Some  of 
the  inflammation  mav  be  due  to  stasis. 

Dilatation  of  the  stomach  which  does  not  depend  upon  mechanical 
conditions  is  termed  dynamic  ectasia,  and  is  illustrated  by  the  atony 
which  occurs  wnth  nervous  diseases. 

Dilatation  may  affot^t  only  the  greater  curvature,  which  may  reach 
the  pelvic  brim,  or  the  entire  organ  may  dilate. 

Gastric  stenosis  is  most  common  at  the  orifices,  from  scars  and  other 
sources  of  contraction.  DeiTCiise  in  the  size  of  the  organ  may  be  due 
to  hour-glass  contnu^tion  from  sears,  to  which  a  twisting  about  its 
main  axis  may  ho  addinl,  or  t^)  diffuse  carcinoma  {atrophicans)  or 
general  induration   (cirrhosis)  in   its  walls.       Stenosis  of  the  cardiae 
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opening  and  general  inanition  are  other  cases  in  which  the  organ  is 
small. 

The  position  of  the  stomach  may  be  lower  dian  normal,  from  enter- 
optosiSy  simple  falling  of  the  part,  or  dilatation,  or  traction  of  adhesions, 
and  various  internal  hernias  may  contain  a  part  of  it. 

Infectious  Oranulomata.  Tuberculosis  of  the  stomach  is  rare  and 
causes  ulcers  like  those  in  the  intestine,  or  with  general  infection,  miliar}^ 
nodules  throughout  the  organ.  Invasion  from  the  serosa  may  cause 
gastric  tuberculosis. 

Syphilis  is  extremely  uncommon.  It  may  produce  gummata  which 
take  origin  in  the  submucosa. 

The  Contents  of  the  Stomach.  In  the  newborn  the  esophagus  and 
the  rectimi  may  be  tied  and  the  entire  tract  allowed  to  lie  in  water. 
If  the  child  has  not  breathed  the  canal  does  not  contain  air  and  will 
sink.  After  the  child  has  breathed,  air  is  swallowed  and  the  organs 
will  float,  and  a  positive  result  may  be  taken  as  proof  that  the  child 
was  bom  alive. 

In  the  adult  the  stomach  contains  much  gas  with  general  tympanites. 
Blood  is  found  with  all  ulcerations,  but  the  vessel  may  not  be  dis- 
covered unless  large.  Parenchymatous  bleeding  may  occur  with 
inflammations,  following  portal  stasis,  as  in  hepatic  cirrhosis,  with 
severe  icterus  and  some  other  diseases.  With  carcinoma,  especially, 
the  admixture  of  altered  blood  givas  to  the  stomach  contents  the 
I)eculiar  api>eaniuce  of  coffee-grouuds.  With  occlusion  of  the  intestine 
the  stomach  may  contain  feces.  Bile  is  frequently  found  in  the 
stomach. 

Among  parasites,  ascaris  and,  with  very  recent  infection,  trichina^ 
may  occur  in  the  stomach.  Thrush,  yeasts,  and  other  vegetable  forms 
are  common  with  dilatiition,  and  sarciua  ventriculi  is  very  frequently 
found, 

C.    THE  INTESTINE. 

In  the  small  intestine  are  the  valvulaj  conniventes,  decreasing  in 
iiunibcr  from  above  downward,  and  the  villi,  which  may  be  seen  after 
washinu:  the  surface.  The  entir(»  intestine  is  covered  with  cylindrical 
epitlieliiun,  and  in  this  there  are  many  beaker  cells.  Brunner's  glands 
are  found  in  the  duodenum,  the  ervpts  of  TJeberkuhn  throughout. 
Two  forms  of  lymphoid  tissue  o(;ciir,  tlie  solitaiy  and  the  agminate<l, 
or  P(»y(»r's  j)laques,  the  former  strewn  over  the  inner  surface  as  small 
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nodules^  the  latter  arranged  in  groups,  especially  in  the  lower  part  of 
the  ileum,  witli  the  long  axis  parallel  with  that  of  the  intestine. 

The  colon  presents  tliree  external  bands  running  longitudinally,  and 
three  ridges  internally  corresjwnding,  and  the  semilunar  folds,  disposed 
across  the  lumen,  divide  the  length  of  the  colon  into  a  series  of  commu- 
nicating sections.     Solitary  follicles  and  crypts  of  Lieberkiihn  occur. 

Blalformation.  Among  the  congenital  anomalies  are  atresia  aniy 
relatively  common,  with  which  the  rectimi  may  be  lacking,  so  that  the 
lower  part  of  the  colon  ends  blindly ;  atresia  recti,  the  rectum  being  a 
solid  fibrous  band  and  the  anus  marked  by  a  shallow  depression. 
These  conditions  are  due  to  imperfect  developments  of  the  allantois 
and  related  structures.  In  the  fifth  w^eek  there  is  a  cloaca  in  which 
die  gut,  ureters,  and  sexual  ducts  open.  The  anal  opening  is  formed 
later  by  invagination  from  the  skin.  In  the  third  to  fourth  montli  the 
perineal  body  forms  and  the  rectum  is  separated  from  the  anterior 
portion,  now  termed  the  urogenittd  sinus.  WTien  the  rectum  is  not 
formed,  or  tlie  external  invagination  does  not  occur,  atresia  of  the  parts 
results ;  when  coninumication  remains  with  the  sinus  the  forms  result 
which  are  called  atresia  ani,  vesicalis,  urethralis,  and  vaginalis. 

Enter oci/stotna  is  a  congenital  condition  due  to  the  snaring  off  of  a 
portion  of  the  intestine,  as  Meckel's  diverticulum,  or  a  part  of  the 
intestine  of  a  twin.     Its  wall  has  the  stmcture  of  the  intestine. 

Disorders  of  Girculation.  These  are  of  great  importance  in  con- 
nection with  changes  in  tlie  lumen  and  the  position  of  the  intestine,  and 
will  be  treated  with  them. 

In  the  dead  body  the  intestine  Ls  asually  anemic,  even  when  there 
has  been  inflammatory  hyperemia  during  life.  Hyperemia  is  also 
connected  with  stjisis  of  all  kinds. 

Infarcts  oo^^ur  by  embolic  or  thrombotic  closure  of  a  large  me.senteric 
branch,  aneurisnLs,  and  atheroma  in  the  arteries  and  venous  thrombi. 
The  gut  is  then  strongly  hyperemic  and  edematous  for  a  certiiin  section, 
and  blood  is  found  within  it.  Stoppjige  of  tlie  circulation  is  soon 
foUowed  by  gangrene  and  inflanimiition.  Small  purulent  infarcts  may 
come  from  nhsc^esses  and  embolism. 

Ecchyniosos  accompany  all  forms  of  cx)ngesti<)n,  ulcers,  superficial 
bums,  and  heni<»rrhagic  conditions.  Older  fcK'i  of  hemorrhage  are 
usually  pitrnuMitcd  in  retiform  lines  al>out  the  mouths  of  glands  and  in 
the  follicles. 

Regressive  Changes.  Amyloid  degeneration  is  usually  secondary, 
and  converts  the  mucous  surface  into  a  dull,  glisteninjr,  pale,  and  firm 
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siiriace.     The  amyloid  matter  lies  chiefly  in  the  vessels  of  the  mti« 
and    the   miiscularis   mucosa,       Ulcenitiou   of   the   affeetwd 
common. 

Pigmentation  may  occur  in  the  intestinal  muscles  as  fine  broivnia 
grauiiles  like  those  in  the  heart  (bmwH  atrophy);  it  is  se- 
cacliexia  and  senile  mamsmiis.  A  reddish-brown  disculonttiun  ot%urt 
in  the  iutestiin;  of  clir.mic  dniukants. 

Catarrhal   InflammatiOD.     Catarrhal  enteritis   may   be   a«ute   i 
chronic,  confined  to  a  small  portion  of  the  tract,  or  j^eueral.    The  canac 
are  the  same  as  for  gastritis,  and  somotiuies  butii  diseases  occur  togethei 
as  gastro-enteritis.     Long  retention  of  intestinal  contents  within  i 
canal  and  putrefactive  changes,  tlie  use  of  food  which  has  been  spoiled, 
chemical  substances,  as  arsenic,  and  or^nic  poisons  (ptomains)  from 
decaying  meat,  sausage,   cheese,  and  fish,  produce  severe  attacks  of   , 
acnte  enteritis.      Among  the  bacteria  which  assist  in  the  effect  the! 
bacillus  coli  communis  especially  desen"es   mention.       It  constantly! 
occurs  in  the  intestine  aud  without  apparent  injury  to  the  ho6t,  bid 
when  tliere  is  a  wound  of  the  mucosa  it  may  penetrate  tlie  ^x'aIl  and  s 
up  severe  auppurative  inflammation.      Diffuse  catarrhal  lesions  are  t 
earliest  st^e  of  specific  enteritis,  as  diphtheritic  or  dysenteric  iDflaiu 
mation,  and  accompany  it. 

The  intestinal  mucosa  is  edematous,  red,  and  swollen,  and  i 
chamctcr  of  tlie  increased  secretion  is  seromucous  op  mucopurulent.  \ 
Microscopically  there  is  infiltration  of  the  mucosa,  excessive  formatum  ' 
of  beaker  cells,  and  desfjuamation  of  botli  superficial  and  glandular 
ei)ithelium.  The  follicles  are  prominent  and  take  jmrt  in  the  inflani- 
matioD,  the  solitary  appearing  as  roundish  projections,  the  agminate  as 
flat  swellmgs  of  grayisli-red  color.  In  Peyer's  patches  when  the 
lymphoid  elements  are  the  more  swollen  the  surface  is  granular,  when 
the  stroma  is  sijecially  involve*!  they  are  smooth  and  reticular.  Super- 
ficial erosions  of  the  muoisa  are  common,  and  may  ulcerate,  . 

The    intestinal    contents  vary  with   the  seat  of   the  inflammation.  \ 
With  colitis  the  feces  are  usually  thiu,  mixed  with  mucus,  at  times  in 
little  masses,  and  of  a  green  color  becjiiise  of  imperfect  decomposition 
of  the  bile  pigments.     With  the  micni^^)|>e  fnigments  of  undigested 
ff>od  are  foimd.     Not  every  diarrhesd  stiHi!  is  pn)duced  by  inflammation 
of  the  intestine,  for  mmple  increase  <)f  peristalsis  may  be  followed  by  J 
thin  dejections.     In  duodenitis  a  fnnjuent  symptom  is  ictirus,  due  to  j 
partial  nr  complete  occlusion  of  tlie  common  bile  duct  by  edema  and  i 
thickened  mucus. 
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Enteritis  follicularis  is  au  inflammation  specially  involving  the 
follicles,  causing  infiltration  and  continued  swelling  of  these  structures 
and  hyperemia  about  them.  Escape  of  blood  in  them  may  leave  pig- 
mented spots.     The  swollen  follicles  may  burst  and  leave  small  ulcers. 

Chronic  Catarrhal  Enteritis.  The  etiology  of  the  disease  is  not 
different  from  that  given  for  the  acute  forms,  which  it  may  also 
follow.  It  occurs  with  other  diseases  and  remains  after  a  specific 
inflammation  has  disappeared,  and  many  cases  are  to  be  referred  to 
chronic  stasis  with  diseases  of  the  liver  and  the  heart.  When  confined 
to  special  parts  of  the  intestine  it  may  be  due  to  foreign  bodies  or 
stagnation  of  feces,  and,  in  the  rectum,  to  stasis  with  hemorrhoids. 
With  all  catarrhal  inflammations  due  to  stasis,  the  part  is  of  a  peculiar 
dark-red  color  with  many  small  hemorrhages,  and  in  time  extensive 
pigmentation  may  occur  and  erosions  of  the  surface.  Hyperplasia  of 
the  tissue  between  tlie  glands  may  be  observed,  with  increase  of  the 
glands  themselves  and  cystic  dilatations.  Such  hyperplastic  changes 
are  apt  to  be  localized  in  parts  of  the  colon.  Chronic  catarrhal  inflam- 
mation is  more  apt  to  end  in  atrophy  of  the  glands,  and  the  fibrous 
stroma  may  be  increased.  The  membrane  is  then  pale,  thin,  tough  and 
smooth.  Tlie  villi  of  the  small  intestine  may  be  small  and  pigmented 
so  that  the  satiny  look  of  the  part  is  lost.  In  children  the  atrophy  of 
the  muscular  tissues  may  be  so  complete  that  the  intestinal  wall  is  thin 
as  paper,  and  transparent,  and  the  follicles  are  lost  or  to  be  recognized 
only  as  spots  of  pigment. 

The  intestinal  contents  in  chronic  catarrh  may  be  thin  or  so  thick 
as  to  be  hard,  and  blood  may  be  mixed  with  them.  Certain  cases, 
especially  in  women,  are  characterized  by  the  production  of  large 
quantities  of  mucus,  which  collects  in  masses  or  makes  ciists  of  the 
bowel  (enteritis  membranacea  or  colitis  mucinosa).  In  other  cases 
there  is  a  retention  of  mucus  in  the  glands  (enteritis  cystica). 

A  special  form  of  chronic  inflammation  Ls  that  occurring  in  young 
children,  caused  by  unsuitable  artificial  food  and  retention  of  ingesta. 
On  openinor  the  intestine  it  is  found  filled  with  a  thick  greenish  matter, 
of  disgusting  odor,  composed  of  undigested  food  and  mucus,  whereas 
the  normal  stool  of  the  unweaned  child  is  thinner,  of  an  ochre-yellow 
color,  and  faint  sour  smell.  The  entire  tmct  mav  be  thinned  or  onlv 
the  ileum,  and  tlie  mesenteric  nodes  are  usually  enlarged.  The  general 
condition  is  cliaractcrized  by  dry,  pale,  and  harsh  skin,  a  peculiar  old 
expression,  atro])hy  of  all  organs,  and  especially  of  the  muscles,  com- 
plete loss  of  fat,  and  an  abdomen  either  sunken  in  or  puffed  up  by  gas 
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r'ltXQ  dvsenlcrr,  Ur^  s«;tioas  of  the  miicoas  mctiibmiMi  inav  iMe  an 
furm  wlitUftli  ^uu^h.-^  whidi  are  specially  marked  od  die  t^utoniits  o 
pmminent  partf^.     The  fens  itnd  bile  stain  these  sloughs  grayish  yt 
or  l>n)wn,  and   now  it  is  not  po^ible  in  strip  them  from  the  t 
l>eneath,  for  tlieir  luider  layers  are  the  dead  mucous  membrane  it 
a  true  dipli  then  tic  legion. 

The  upper  layer*  of  the  mucosa  have  lost  tlieir  nuclei,  are  ■ 
by  leuotryten,  and  form  a  tjranular  mans  in  which  the  glandular  » 
ture  may  atill  he  noopiis'AsA.     The  deeper  layers  in  the  case  pr»iMite 
( Fig,  "230)  are  not  yet  necrotic,  hut  much  iuHamed,   and  llie  layer 


te  drKoterr.    Nbi 


are  infiltrated  and  li\'pereniic.  MicrosoopUully  all  the  layers  are  thick  ' 
and  swollen,  of  a  dark  color,  and  the  serosa  may  be  covered  by  fibrin  , 
and  pat. 

The  f^loughing  tissues  break  down  into  u  granular  muss  or  are  east  off 
ill  large  piecci^,  after  which  extensive  ulcers  remaiu.  Tlie  ulcers  follow 
the  lougitudinal  and  transverse  fi)ldrt  and,  by  fusing,  make  map-like 
lines  on  the  surface.  Their  edges  arc  uneven  and  shar])ly  dis- 
tinguished Iw  their  bloody  exudate  from  the  surrouudiug  swollen 
muooaa,  which  gives  them  a  characteristic  appearance.  In  time  the 
furrows  between  the  ridges  are  involved,  and  the  entire  membrane  nwy 
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be  deetroyetL  The  worst  cases  are  uccoiupaaied  by  Btippurutive  and 
gau^reoous  changes. 

The  conteuts  of  the  intestine  may  be  thin,  miicoaerous,  or  purulent, 
light-colored  or  mixed  with  blood ;  bits  of  fibrin  and  slougliH  or  large 
portions  of  dead  mucosa  may  be  mixed  with  it.  The  mucus  may  form 
sago-like  masses.  In  gangrenous  cases  tlie  contents  are  dark  and  of 
uiipleaitaut  odor. 

Deep  ulceration  may  lead  to  tearing  and  perforation  of  the  wall, 
with  ODUsequent  peritonitis  or  periproctitis  and  fistulie.  As  a  nde,  in 
dironic  cases  the  wall  becomes  so  thick  as  to  prevent  this  complication. 

Healing  is  wimpletc  when  the  ulcers  have  been  superficial  and  OTiIy 
small  pigmented  scars  remain.  Witli  deeper  destruction  tiie  scars  may 
at  last  produce  stenosis,  and  in  all  cases  the  membrane  is  apt  to  be 
somewhat  atrophic. 


[W^^ 


^fn^-^ 


Dysenlertc  ulcere,  wHb  polrpoCd  Bwelllng  oT  n 
retalnol  eplthellnm,  b,  Submuccm  ■wollca  ani 
OuUdii,  c    d.  LongltudLn&l  mrucle.    c.  BunHuei: 


In  chronic  dyseutery  hyiierplasia  of  the  mucous  membrane  produces 
great  thickening  of  that  layer,  tlie  glands  atrophy,  the  surface  may 
present  poly{>otd  projections,  and  at  last  an  atrophic  stage  leads  to 
a  smooth  and  firm  intestinal  wall  which  is  witliuut  clasticit)'.  The 
muscular  coat  may  be  much  hypertrophied. 

Dysentery  in  usually  confineil  to  the  colon,  and  the  rectum  is  the 
part  whicli  suffers  most,  while  in  the  small  intestine  slight  catarrh  or 
sitme  little  [nviductiun  of  fibrin  raav  t>e  notice^!. 

Pellicular  dysentery  is  usually  chronic,  occurs  in  the  colon,  and 
affects  its  lyiiiplmtd  follicles.  These  swell  and  suppurate,  and  when 
the  piLS  lirt-aks  a  small  "  lenticular  "  ulcer  is  left,  with  thin,  sharp, 
nndermincd  edges  which  beoorae  eleviite^l  when  water  is  poured  niwjn 
them.  While  the  pus  is  evacuate*!  thniugh  a  small  oi>ening  on  the 
summit  of  the  follicle  the  ulcerative  pnx^ss  extends  ui  various  direc- 
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tioui4  diniugfi  dw  submuousii,  and  a  Ui^ge  section  of  the  mncosa  is  thtts 
undenuiiimi ;  benoc  ibe^  ulocre  are  uUI^  siuuous.     When  two  or  mr 
(if  these  lesktas  fuse  tlie  tniimsa  fornix  loose  bridges  over  them  sod  c 
be  llftnl  up.     The  prtice^  i^  ^Idoiu  diphtlieritie. 

Chronic  thickening  of  the  tissues  and  atrophy  follow,  and  more 
\rsA  snir  formation  and  Tvtractton  are  common. 

Other  piwidomcmbraaous  forms  of  enteritis  occur  as  follows : 

1 .  After  mcrhaninU  irritatioDs,  as  from  fecal  Stasis  and  ooucretioasL 
The  pressuni'  of  the  cootiuned  material  causes  oecroas  at  the  a 
wall,  .-utd  fecal  iilon«  re^t,  due  to  the  action  of  the  bacteria  preamt  or 
diphthcritio  exudates  und  the  ulcers  may  perforate  the  valL  Tliese 
an-  mllcd  irff/voni/  ulcers  and  diphtheria.  The  ]es.ioD  is  commonest 
\t  h<-r\-  tlif  Itrp.'  intestine  bend^  as  the  hepatic  and  splenic  flexures 
.■md  the  a)titcndix.  In  strangulation  of  the  intestine  it  is  tbe  hcml 
stasjs,  :is  miidi  .^  anything,  idiic}i  Itads  bi  ntvfusis  of  tfa«  wait 

'2.  Many  chonitc^  siibstaDt«s  especially  the  corrosive  poisoos,  may 
|midii(v  iIk'  It^Kn,  both  when  lh«v  |mss  thixiugh  the  intestine  and  wheo 
they  are  cscreted  by  it.  Arsenic  and  mercury  are  the  best  examples 
mI  thi>  k'md.  but  ptomains  fnim  deivvtxl  mrai  have  the  same  effect. 

•1.  CkurrluJ  inflammatkn  ci  varioos  dr^tw^  in  many  cases  ]4^)earB 
to  pn^wm  dw  ^roqDd  for  a  AphllMKitK-  process  ks  occurs  in  typhoid 
fever  ai  Tfmn.  mtmtinal  tabeTODk>sa&,  cholera,  and  gcoera]  sqitip 
vamSAaoA,  povperal  fever,  9carie4  fever,  and  phatyi^flal  itiphlhefw. 

1.  A  fma  flf  the  lesina  is  assDraied  with  Mentioii  of  onne,  and  is 
lawva  as  ■rmwc  iKsenteoT  or  ementis.  It  is  -^if^mseil  that  caihoBale 
«f  aaiaoaia  is  fanauJ  m  the  iateaiMe  frMn  excreted  urea,  and  acta 
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causing  lesions  specially  localized  in  the  intestine,  but  including  other 
ot^ns  also,  and  marked  general  symptoms,  especially  of  the  nervous 
system. 

After  an  incubation  which  usually  losta  two  to  three  weeks  the 
intestinal  disease  b^ins  as  a  catarrhal  inflamniation  with  particular 
involvement  of  the  lymphoid  structures,  both  solitary  and  ^;minate. 
The  clinical  course  of  the  disease  is  divided  into  stages,  and  to  these 
the  patholf^cal  infiltration,  sloughing,  ulceration,  and  cleansing  of  Uic 
nicer  correspond. 

In  the  first  stage,  which  usually  lasts  to  the  beginning  of  the  second 
week,  there  is  well-marked  redness  of  tlic  mucosa  in  the  lower  ileum 


an<l  up[>er  ooIoti,  with  edema  and  often  small  hemorrliagew.  Tlic 
follicles  swell  to  tiie  siiw  of  a  pea,  and  the  IVvcr's  patches  become  as 
much  as  "i  to  4  mm.  higher  tlian  the  rest  of  tlK-  muwjsa.  On  the 
valve  of  Bauhiu  tliert!  may  be  such  an  agminiitc  follicle  arranged  trans- 
versely, the  rest  have  their  long  axis  in  tli(!  direction  of  the  intestine. 
The  surfiUMj  of  the  patehes  is  swollen,  sniiM)tli,  or  marked  by  lines  of 
special  prominence,  on  which  there  may  1k!  a  fibrinous  exudate.  The 
lymphoid  arfas  tlii'ii  !)ecomc  paler,  frniy,  or  reddish  yellow,  and  at  Inst 
white  and  soft.     The  infiltration  may  iuvo]\-e  the  adjacent  mucosa  and 
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the  wall  to  tlie  tuuticular  luyer.  It  depeuda  upon  cellular  infiltration, 
iaflammatory  hyperplasia  of  the  lympboid  cells,  and  proliferstiou  of 
eudothelial  cella.  Uoder  the  microscope  the  follicle,  at  first  sharply 
dcfiued,  faded  into  the  surrounding  tissue. 

The  chief  site  of  tlie  lesion  is  about  tlie  lower  end  of  the  ileum,  neai 
the  ileocecal  valve,  and  the  vermiform  appendix,  which  is  full  of 
lymphoid  tissue,  is  often  involved.  Proceeding  in  either  direction 
from  tills  point  the  intensity  of  the  inflammation  becomes  less.  Uarely 
the  solitary  follicles  of  tlie  colon  are  the  cliief  point  of  attack. 

In  mild  cases  tlie  infiltration  resolves  and  the  disease  ends.  In 
severe  cases  necrosis  follows  tlie  stage  of  infiltration.  The  central 
part  of  the  follicle  dies  and  becomes  a  mass  of  structureless  granular 
matter,  perhajis  holding  leucocytes,  called  the  typhoid  slough.  The 
mucosa  alone  or  the  whole  thickness  of  the  wall  to  tlie  serosa  may  be 


involved  in  the  ncrnrtic  m;is<.  This  is  white  iiiid  lies  in  the  middle  iif 
the  pliKpic,  with  thickeiic<I  niai^riiis  !it>i>nt  it,  but  in  time  it  IxH-onies 
yellow  or  brown  from  bile  pigment.  Tliis  Hbigc  lasts  to  the  end  of  the 
second  week, 

l>eniarcjitioii  iiiul  removal  of  the  sloiifrh  ooc-ur  in  the  third  stage,  bv 
gnuluiil  loosening  alxnit  its  edgi's  and  breiikiiig  down  or  expulsion  as  a 
niit!*s.  In  the  aulaver  It  may  l»e  lifted  off  its  Itase.  The  resulting 
iih-er  is  n>un<l  in  the  solitary  follicli-,  nviil  in  tlie  agminate,  its  long 
axis  parallel  with  the  intestine,  with  a  bmiid,  high  wall,  which  is 
undi<rininei),  and,  a«i  a  nile,  the  ulcer  dues  not  extend  beyond  the 
lynipbiiid  an^i.  The  Imisc  of  the  ulcer  ruiiy  Iw  necrotic  in  fine  p«»uita 
or  larjrei-  mjisses,  and  is  fomuil  by  any  Isiyer  of  tiic  wall  in  proportiim 
to  the  depth  of  the  riecmsis.  At  times  the  nli-ci-  spreads  secondarily. 
The  remipval  of  the  slough  occurs  in  tlie  thiiil  lo  the  l>^nniDg  of  the 
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fourth  week.  When  the  ulcer  is  clean  the  edges  lose  then*  infiltration, 
the  undermined  margm  helps  to  lessen  tlie  size  of  the  defect,  and 
granulation  from  the  bottom  leads  to  formation  of  a  flat  scar.  Pigment 
may  remain  at  the  place  for  a  long  time.  Cicatricial  contraction  does 
not  occur.  The  healing  process  is  completed  in  about  two  to  three 
weeks,  and  the  follicles  may  be  partially  regenerated. 

Intestinal  hemorrhage  and  perforation  may  complicate  the  disease, 
the  former  due  to  arrosion  of  a  vessel  in  the  ulcer  at  the  end  of  the 
second  or  the  first  of  the  third  week.  It  may  be  fatal.  Perforation 
may  be  due  to  destruction  of  the  serous  surface  or  tears  in  the  weak- 
ened part  from  active  peristalsis.  It  occurs  most  often  in  the  third  or 
fourtli  week  and  causes  general  peritonitis. 

To  estimate  the  duration  of  the  disease  from  the  gross  appearances 
we  must  remember  that  the  lesions  do  not  develop  all  at  one  time,  but 
those  near  the  ileocecal  valve  are  usually  the  oldest,  and  in  passing 
upward  newer  foci  are  found.  The  lower  portion  may  contain  cleansed 
ulcers  and  the  upper  forming  sloughs.  When  there  is  a  relapse, 
usually  during  the  fourth  week  when  the  ulcers  are  being  cleansed, 
new  foci  may  be  found  by  the  side  of  those  nearly  healed. 

Infection  probably  occurs  through  the  alimentary  tract,  where  the 
bacilli  are  to  be  found  in  numbers,  and  from  here  both  bacilli  and  their 
products  enter  the  blood  and  lymph. 

The  mesenteric  nodes  are  early  involved  by  an  infiltration  like  that 
in  the  follicles,  so  that  they  reach  a  large  size  and  often  show  necrotic 
changes.  Suppuration  and  rupture  may  cause  fatal  peritonitis.  From 
these  nodas  the  infectious  material  rejiches  the  blood  and  causes  marked 
swelling  of  the  spleen.  This  depends  upon  botli  intense  congestion 
and  hyperplasia  of  the  pulp,  and  may  last  to  the  fourtli  week  and  l)e 
of  large  size.  From  circulatory  disorders  and  the  action  of  bacteria 
the  spleen  may  contain  infarcts,  and  if  these  suppurate  and  bre^k  they 
cause  peritonitis.  The  marrow  of  the  bones  suffers  a  similar  hyi)er- 
plasia,  and  osteomyelitis  may  follow. 

The  respiratory  organs  take  such  an  active  part  in  the  disease  that 
they  have  been  regarded  as  the  port  of  entry  of  the  infection.  The 
larynx  may  present  catarrhal  inflammation,  superficial  erosions,  or 
deeper  ule^»nition.  The  bronchi  are  the  scjit  of  witiirrhal  inflammation, 
and  the  lungs  of  lobular  or  lobar  pneumonia,  hut  it  is  not  clear  how 
much  of  the  complicating  lesion  is  due  to  the  organism  of  typhoid  and 
how  much  to  some  other  form. 

Tjrphoid  bacilli  have  been  recovered  from  the  spleen,  the  blcK)d  of 
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the  rose  spots,  the  liver,  gall-bladder,  seroiu  exudates,  the  blood,  and 
the  iwntral  ner\'0U8  system. 

lu  the  skin  there  is  a  rosy  eruption  in  the  beginning  of  the  second 
week.  Pleurisy  and  peritonitis  may  be  due  to  metastatic  infection. 
The  joints  and  periosteum  may  be  inflamed,  pareucliyniiitous  degenera- 
tion in  the  heart,  liver,  and  kiducytf,  and  waxy  changes  in  the  muscles, 
especially  the  recti  abdominis,  are  associate<l  lesions.  Other  suppura- 
tive iuflamniations  may  follow  the  disease,  affecting  the  miildle  ear, 
the  parotid,  the  brain,  etc, 

Tnbercolosis  of  tlie  intestine  resembles  the  same  lesion  in  other 
mucous  membranes.     It  b^ns  with  the  formation  of  scattered  nodules 


surrounded  by  cellular  infiltration,  imd  Iwrth  in  time  caseate,  o|)en 
through  tile  epithelium  and  make  idccrs  which  .-iiiread  in  all  direction!^ 
as  uevr  (jortions  I)efonie  casoou?'  and  brt".ik  d()wri.  A  recent  tub»;r- 
fulous  ulecr  has  thick  e<lges  whit-h  are  In^sct  with  iio<liiles  or  in  pla(?tw 
casoinis.  The  lesion  iw  usually  dis|)Os('il  with  its  long  axis  transverse 
til  that  i)f  the  intestine,  and  many  nf  the  ginlliiif:  uk^^rs  may  blend  ami 
make  hirirc  map -like  defects  in  whicli  little  islauds  of  unchanged  mucosa 
may  jn'rsi>t. 

Older  ulcers  have  a  very  irrcfiular  form,  partly  due  to  the  uneven 
e.\ti'iisi..u  <)f  the  pntces.-*  and  partly  to  mi-rgin;:  ••(  ulcer  with  ulwr. 
The  cdj^cs  arc  siuuous,  mi>n'  or  less  undcrniiucrl  iitnl  overhanging,  aii<l 
ahiug  thcui  thfre  arc  foci  of  new  and  caseous  tuliciiles,  as  also  on  the 
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rtoor  of  the  iik^r.  The  iile«r  aeltiiim  cleanses  itself  and  still  more 
seldom  heals. 

When  a  tultereiiloiia  nicer  extends  into  the  wall  for  aay  dlstaufie  the 
aerous  surface  is  usually  beset  with  small  tubercles,  and  about  tliem 
tliere  is  a  productive  uiflamnuition  which  covers  the  tubercles  with 
fibrous  tissue.  Adhesions  form  between  loops  of  intestine,  the  organs 
of  the  abdomen,  and  the  wall.  Perforation  may  tlius  open  one  loop  of 
intestme  into  another  (fistula  bimucosa),  TuberculoiLa  perit«initi:ii  may 
develop  in  several  forms.  Perforation  into  the  jierit«neuni  is  rare,  and 
when  it  occurs  the  opeuing  is  already  surrounded  by  fibrous  tissue  and 
the  resultiug  inilammation  is  localized. 

The  ileum  is  the  oonimon  seat  of  the  lesion,  especially  about  the 
ileocecal  valve,  but  it  may  occur  elsewhere  in  tlie  tract.  The  ulcers 
may  be  few  or  multiple,  and  the  follicles  are  u.sually  swollen. 


In  most  cases  the  disease  arises  from  swailowing  tuberculous  sputa, 
and  it  refruliirly  complicates  pidmonary  tuberculosis  witJi  cavities. 
But  it  may  ncjiur  primarily  in  the  intestine,  and  some  of  th&se  cases 
are  to  be  as<;ril>ed  to  tlie  ase  of  milk  contaminated  with  bfu^illl. 
Tuberculous  lesionr<  in  the  mesenteric  nodes  are  a  frequent  compticatiuu. 

Sypliilii'  is  not  common  in  the  alimentary  canal.  It  may  occur  as 
ata  and  ulcers.     (See  Itectum,  p.  382, } 


Special  Diseases  of  Certain  Sections  of  the  Intestine. 
(<i)  Duodenum.     The  chief  lesions  are  ulcus  roiundiim.  like  that  of 
theflt>ni;iri[.  :iiid  iMtarHial  inflammation  with  icteriLs.      Carcinoma  may 
develop  fnuti  llic  papilla. 

(A)  Cecum    and   Appendix,       Inflammation    is   caii.sed    by    fecid 
I     «Q(nuiiu1atioi)s.  iiiu!  may  be  of  any  kind.      The  api>endix  is  surrounded 
^ft    fnr  peritoneum  ;'.rid   has  a  me^uterv  of  Its  o\\'n.      Tlie  cecum  has  a 
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HemiL*  oovering  only  od  its  aoterior,  lateral,  and  lower  aspects,  and 
beliiaci  it  there  is  mucli  areolar  tiit^ue.  The  entire  cecum  may  bav«  m 
Merou»  iovextmeDt.  ^^Iiea  inllamraatork'  perfotatiun  uccnirs  in  this 
refp'oD  the  pus  may  invade  tlie  retroperitoaeal  tisriue  {paratiffAtUui),  or] 
ascend  to  die  kidney,  or  deiM^^nd  into  the  pelvis  or  the  inguinal  and' 
cmral  riagK.  It  may  abto  perforate  into  the  peritoneum  and  set  up 
genemi  or  l>K:alized  inflammation. 

Pentyphlitfa  i^  a  circumscribed  peritonitizi  over  the  cecum  and 
ap])endix,  loc^izud  in  favorable  ca^ea  or  ending  with  perforation 
general  inflammation.  Healing  of  these  lesions  \s  aixximpanied 
fibruiu  adhtsiou!^  between  tlie  cecum  and  any  neighboring 
Sacculated  collections  of  pun  may  ibus  be  formed  and  persist  for  a  loi^j 
time,  or  graduallv  seek  au  outlet  through  some  dependent  part 
Dropsy  of  the  appendix  is  cau^  by  the  ac«umiUation  of  thin 
in  it,  and  obliteration  may  be  the  result  of  senile  involntioo  or  fil 
hyperpla^iia. 

fc)  RecttUD.      The  most  important  disorder  of  drculatiou  is  v 
dilatation    of   the    hemorrhoidal    veins,  making   piles  or  hrmorrhoii 
Thnjmbosis  is  eommim  and  ahio  inflammation  of  the  rectal  mucosa. 

Catarrhal  and  gonorrheal  inllammatioQ  of  the  rectum  are  <rf)ser\'ed. 
Llccrative  and  diphtheritic  lesions  occur  here,  and  from  such  processes 
^^^^^  the  tissue  about  the  rectum  may  be  inflamed  (periproctitfe)  and  «• ■"" 
^^^^Hkabecesses  or  chronic  induration.  Abscesses  opening  into  thi 
^^^^Hpalone  leave  fistula  which  are  called  incomplete  internal;  opening 
^^^^"  the  akin  they  are  incomplete  external ;  joining  both  mucous  and  ou) 
W  surfaces  tliey  are  flsudfe  ani  complete.      The  bladder,   vagina,  and,' 

■  other  ot^ns  may  be  perforated  also. 

I  .-V  form  of  proctitis  which  occurs  only  in  women  converts  the  entire 

I  mui-osa  just  above  tlie  anus  into  tough,  fibroiis  tissue,  with  h}-pertrophy 

I  of  the   muscular  tissue  and   stenosL?  of  the  part.     It  may  be  due  to 

■  gonorrhea,  syphilis,  fecal  stasis,  and  otlier  «»iises. 

I  Tnmors.     Fibroma,   myoma,  and  lipoma  arc  fairly  common  in  the 

r  intestinal  walls.     Polyps  result  from  chronic  inflammations.    Adenoma 

may  be  poh-poid  or  flat,  the  latter  leading  t»  great  thickening  of  the 
wall,  and  shomng  transition  to  can-inoma. 

The  malignant  intestinal  tumors  are  es|iecially  carcinomas,  which 
most  often  invade  the  rectum,  sigmoid  flexure,  cecum,  and  appendix, 
and  papilla  of  the  duodenum.  The  disease  is  more  frequent  in  men 
tlian  in  women.  In  form  the  tumors  resemble  tJiose  of  the  stomach, 
and   rapid  ulceration  is  common.     The  usual  jwint  of  ori^n  is  thft 
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glands  of  Lieberkiihn.  Adenocarcinoma  and  carcinoma  simplex,  car- 
cinoma gelatinosum,  and  epithelioma  at  the  anus  are  the  commonest 
varieties. 

The  results  are  stenosis  of  the  lumen,  which  may  appear  to  improve 
when  ulceration  sets  in,  fecal  impaction,  dilatation  of  the  upper  part, 
adliesions,  and  hemorrhages.  Diffuse  carcinoma  and  suppurative 
inflammation  of  the  peritoneum  may  occur.  Purulent  periproctitis 
<x)mplicates  rectal  cancer.     Sarcoma  of  the  intestine  is  rare. 

Changes  in  Location  and  Lumen.  Hernia  is  the  passage  of  an 
organ  or  part  of  an  organ  from  a  body  cavity  to  the  outside  or  into 
anotlier  cavitj',  and  the  protruding  organ  is  covered  by  the  serous 
lining  of  the  original  cavity.  The  dislocation  occurs  in  all  the  serous 
cavities  of  the  body,  but  is  usually  understood  as  applied  to  the  abdo- 
men and  its  contents.  The  routes  by  which  the  hernia  leaves  tlie 
<»vity  are  usually  the  course  of  vessels,  nerves,  and  ducts  or  weak 
places  which  give  way  to  pressure.  The  disposition  may  be  congenital 
or  acquired.  Common  sites  for  hernias  are  the  inguinal  ring  (passage 
of  the  seminal  cord  or  roimd  ligament),  cniral  ring  (vessels),  the 
umbilicus,  the  inguinal  canal,  parts  which  have  been  distended  and 
weakened  as  by  pregnancy,  and  scars  of  wounds  (laparotomy,  etc.). 

ThjB  peritoneum  investing  the  hernia  is  called  the  sac.  Where  the 
serous  covering  is  lacking  the  protrusion  is  called  a  prolapse.  The 
narrow  portion  of  the  sac  which  occupies  the  place  of  exit  is  the  neck. 
The  hernial  sac  may  be  congenital,  as  in  hernia  at  the  umbilicus  and 
into  the  scrotum.  The  other  coverings  of  the  hernia  consist  of  various 
layers  of  muscle,  fascia,  and  skin. 

The  contents  of  the  sju;  may  be  a  portion  of  the  intestine  or  of 
omentum.  Hernia  of  intestine  alone  is  called  enteroeeley  eontaiining 
omentum  it  is  chilled  epiploceley  and  with  both  enteroepiplovAe.  In  the 
larger  hernite  the  stonmch,  liver,  spleen,  uterus,  and  other  organs  may 
be  found,  or  prac^tiwilly  the  entire  alxlominal  contents  {evovtration), 
A  special  form  of  hernia  (Ijittre's)  contains  only  a  ])art  of  the  intestinal 
wall.  The  siic  may  be  occupied  by  a  serous  fluid  in  addition,  at  times 
in  large  amount. 

In  time  the  sac  forms  adhesions  with  its  surroundings  as  the  result 
of  inflaiiiinatioii,  hut  the  contents  may  still  be  reducible.  When  the 
adhesions  occur  Ix^tween  the  sac  and  its  contents  they  can  no  longer  be 
returned  to  the  abdomen,  and  the  hernia  is  sjiid  to  be  irreducible.  TIio 
tendency  of  any  hernia  is  to  Ix^come  larger  as  the  neck  of  the  sac 
widens  and  more  of  the  organ  descends  into  it,  and  hence,  from  simple 
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volume  or  from  narrowing  at  the  neck,  the  tiunor  cannot  be  redue^*d, 
and  with  a  wide  neck  the  contents  of  the  sac  return  as  soon  as  replaced. 
With  the  largest  hernias  the  abdominal  cavity  may  become  smaller 
and  incapable  of  containing  all  the  protruded  viscera.  When  tiie  neck 
of  the  sac  is  tight  the  intestine  suffers  from  compression,  which  lessens 
its  lumen,  and  the  disordered  circulation  in  the  part  leads  to  inflam- 
matory adhesions.  The  portion  of  intestine  above  the  hernia  may 
dilate  and  its  muscular  fibres  hypertrophy.  Fecal  stasis  may  result 
from  the  compression. 

Among  the  most  serious  consequences  of  hernia  is  strangulation  of 
the  contents  of  the  sac.  When  a  small  portion  of  the  intestine  has 
been  pressed  through  a  narrow  opening  it  is  emptied  by  the  pressure 
of  pajssing  through.  Constriction  of  the  neck  by  adhesions,  ??cars  in 
the  fascia  and  peritoneum,  false  membranes,  and  other  causes  reduce 
its  lumen  and  cause  elastic  strangulation.  When  the  contents  of  the 
intestine  aid  in  producing  strangulation  it  is  called  fecal  strangulation. 
This  usually  follows  some  sudden  increase  of  the  intra-abdominal 
pressure,  jls  on  lifting  heavy  weights,  coughing,  expulsion  of  fect»s, 
which  produce  a  marked  distention  of  the  protruded  portion  of  the 
intestine.  Passage  of  a  portion  of  the  omentum  into  the  sac  by  the 
side  of  the  previoas  intestinal  hernia  may  have  the  same  effec^t.  The 
inmiediate  result  is  distention  and  complete  occlusion  of  both  part^  of 
the  loop,  the  descending  and  the  ascending. 

The  veins  are  compressed,  while  the  thicker  arteries  for  a  time  are 
not  so  much  affected.  This  cjuises  pjissive  congestion  and  stiisis, 
sen)us  tninsudation,  incn^asc  of  fluid  in  the  sjic,  and  its  discoloration 
by  red  cells.  Bacteria  pass  through  the  wall  of  the  gut  and  nniltiply 
in  the  fluid.  In  time  the  hernia  becomes  necrotic  and  inflameil.  The 
serum  is  more  purulent,  fibrinopurulent  deposit  occurs  on  the  walls 
of  the  siic,  the  wall  of  the  intestine  softens  with  suppurative  ami 
necrotic  cJianges,  and  may  tojir  or  rupture.  The  process  may  j>jiss 
to  the  general  peritoneum  and  sot  uj)  purulent  peritonitis.  After  p<»r- 
fonition  of  the  intestine  a  fecal  abscess  is  formed,  and  when  this  o]>ens 
through  the  integument  a  iecn]  fistula,  or  anu^  jfrcfcrnafuraliny  results. 
Ill  rare  (*ases  the  arteries  also  suffer  (Munpre.si^ion,  but  the  result  d<H*s  not 
differ. 

The  Single  Forms  of  Hemise. 

I.    Inguinal,     (ft)   hhivrnal.     The   lieriiia    passes   into   the   internal 
nbdoniiiial  ring  to  the  outer  side  of  the  epignstri<'  artery,  and  emerges 
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from  the  extenial  ring.  This  is  poasible  when  the  prowssuB  vaginalis 
fi-oni  tlie  peritoDeum,  which  is  carried  down  with  the  descent  of  tlie 
testis,  is  not  obliterated  iit  the  ring,  though  it  may  be  shut  off  just 
above  the  testis,  or  when,  altliough  obliterated,  it  is  pushed  aticad  of 
the  protruding  intestine.  If  it  does  not  emerge  from  die  outer  ring  au 
interstitial  heniia  results,  if  it  reaches  the  bottom  of  the  scrotum  it  is 
oiUed  scrotul  hernia,  and  if  it  remains  between  tliesc  limits  alongside 
of  the  spermatic  conl  it  forms  a  funicular  liemia.  In  the  female  it 
passes  out  with  the  round  ligament  and  enters  the  labium  majuR,  mak- 
ing hernia  inguinalis  labialis.  As  tlie  direiition  of  the  inguinal  canal 
is  from  without  inward,  and  from  above  downward,  hernia  paiwiug 
tlinjugh  it  is  called  also  oblique  or  indirect. 


x^^ 


(A)  Intrrnal.  A  triangular  area  bounded  below  bv  Pon|iart's  liga- 
meut,  above  by  thu  internal  bbli(|ue  and  transversal  is,  and  internally 
by  the  rectus,  is  the  pi>iiit  of  exit  for  this  form  of  hernia.  In  front  of  it 
is  the  external  ring,  and  protmsiou  thniugh  tiiiri  weak  area  i>ut  of  the 
ring  is  called  direct  inguinal  hernia.  It  seldom  roaches  the  scrotum,  and 
usually  has  the  ejiigiistric  artery  and  tlie  s)w'rmatic  vxinl  to  its  outer  side, 

2.  Orural  hernia  passes  out  through  the  erunil  ring,  below  Poupart';^ 
ligament,  Lxtcrmil  to  the  pubic  spine  and  Gimbemat's  ligament, 
intenml  to  the  femoral  vessels.  It  may  be  strangulated  by  the  falci- 
form proecKi  of  the  fascia  lata,  or  at  the  crural  ring.     It  does  not 
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occur  congenitally,  but  usually  late  iii  life,  and  more  often  iu  \ 
than  in  men.     The  c^outcnts  aw  lu^uully  small  intestine,  at  times  a 
omentum.      Littre's  heruiii  iw  «?omin<iii. 


TransTeneBecltoD  thii.iiL-h  rh,    ,,1.;,  ,,,  ■,    i  „    .,;.■, ,.,:      Al.,ve,  ibe  blHiMer  rtnc' 

■ElerJot  ebrtomliml  wall.  Above  ihe  Vfiii-hiu  lit  ilif  snrrH  wmJ  reim  c«vu,  Iu  elUior  suit- 
nmcn.  On  the  right  ^da  becmen  ibc  blander  and  Ihe  latcnl  llgamenl  Is  11  pockel  Ihrougb  which 
ottntalor  liemtn  |<ane«.  Just  shove  It  l>  Ihe  eill  ot  lemrinl  hemia  vblch  la  MpMnled  Tmm  Ihe 
two  Mfralnal  bernlv  by  Poopvrl'*  llgunent.  B«iween  >hc  external  ani]  ih«  Iplemitl  tOKUlhiil  Ue 
the  eplgnmric  Teuela.  Tolbe  leJt  •  fcinonl  facriiin  wllb  I'ontalDed  omealiim.  n.  latcnl  r 
UgHment,  i.  Median  Tealeal  ll||>inen(.  e.  Litteni  vnlcal  llttsmenl.  d,  EpIgaMric  a 
t.  Internal  logulnal  liBmlK.  /.  Ptsmoiml  herBiSi.  a  Eileraal  Inguinal  hemla.  A.  Puu 
Ugameii I.    (AnerHrLbKliniiiD.) 
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3.  Umbilical.  The  cougenital  form  is  strictly  not  a  hernia.  It  is  due 
to  imperfect  closure  in  the  anterior  middle  line  and  varies  in  size  from  a 
i^niall  protrusion  with  a  portion  of  the  intestine  inside  it  to  large  defects 
and  eventration  of  all  the  viscera,  covered  only  by  the  amnion.  Such 
children  are  bora  dead  or  succumb  to  gangrene  of  the  heruia  or  its 
«>ntents.  In  children  an  acquired  form  consists  of  a  protrusion 
through  the  upper  portion  of  the  umbilical  riug,  where  the  tissues  are 
not  reinforced  by  remnants  of  the  unichus  and  umbilical  vessels.  In 
adults  the  umbilicus  may  be  stretched  open  by  pregnancy  and  permit 
the  hernia.  Oecatiional  rare  forms  of  heraia  are  the  ventral,  lumbar, 
obturator,  sciatic,  perineal,  and  diaphragmatic,  which  are  understood 
from  their  names  and  the  explanation  of  Fig.  241. 

Retroperitoneal  Hemia — bitemal  Btrangnlation.  In  various 
parts  of  the  abdomen  there  are  recesses  in  the  peritoneum  ^  hicK  may 
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receive  portions  of  the  oi^ns  and  by  them  become  dilated.  As 
examples  may  be  cited  the  duodeno- jejunal  fossa,  at  die  transition 
from  duodenum  to  jejunum,  the  ileocecal  fossa,  and  the  foramen  of 
Winslow.  More  often  the  strangulation  is  caused  by  fibrous  adhesions 
betweai  the  coils  of  intestine  and  the  omentum.  In  all  the.se  cases 
constriction  and  twisting  of  the  included  part  may  produce  results 
similar  to  those  described  with  strangulation. 

Volvulm  is  usually  caused  by  twisting  of  a  portion  of  the  intestine 
about  its  mesenteric  axis  so  that  the  two  limbs  of  the  loop  cross  each 
other.  Torsion  thus  narrows  the  lumen  and  compresses  the  veins  of 
the  part  and  causes  strangulation.  It  is  most  easily  produced  where 
the  mesentcrj-  is  long  and  its  attachment  narrow,  m  at  the  sigmoid 
fiexur«.  Here  the  disposition  may  be  congenital,  the  result  of  peri- 
tonitis and  adhesions,  or  simply  of  overfilling  and  consequent  sinking 
of  the  upper  portion. 
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Sudden  rapid  increase  in  the  vigor  of  peristalsis  after  contiisiou  of 
tlie  abdomen,  eateritis,  and  colic  tiiay  have  a  similar  effect.  Solution 
of  the  torsion  may  be  prevented  by  increase  of  contents,  the  pressure 
of  other  or^^ans,  and  couHtrictiun  of  fibrous  bands.  Gangrene  and 
perforation  follow  after  varj'ing  periods. 

The  formation  of  knots  in  the  intestine  is  at  times  possible  when  the 
mesentery  is  vcrj-  long  and  the  abdomen  relatively  large  and  its  walls 
lax,  a»  after  many  pregnancies  and  in  old  age.  The  knot  occurs 
most  commooly  between  the  sigmoid  flexure  and  a  coil  of  small  intes- 
tine.    It  may  follow  axis^torsion,    and  the  manner  of  its  gradual 


Dlicnm  at  InvsgliutiaTi.    A.  L'pper  put  received  into  B,  the  lower,   a. 
e«t  Bbxlcd.    At  Ihe  middle  of  tbe  iDTs^natlon  tbu  mnooea  l>  three  tlm< 
middle  >Dd  outer  layer  dliected  Innard  u  DDimallf,  In  tbe  remalDicg  portloa  rerened:  the 
middle  and  iDoer  l&yen  h«ve  tbe  Knm  In  conMct. 

foniiatlon  apjiears  from  tlie  appended  diagrams.     Its  results  are  stran- 
gulation mid  iicciMsis  nf  tlu-  intestine. 

Invagination — Intussusception.  When  a  portion  of  the  intestiiic 
is,  nt  it  weri',  swiilliiwcd  by  a  portii>n  b<;low  it,  the  intestinal  wall  at 
the  side  of  tlie  invii^iiuition  is  twice  folded  on  all  a.-<pccts,  so  that  u 
section  revcjils  tliitw  lnycrs  on  each  side,  as  appears  from  the  diagram. 
These  layers  are  tlie  t^ontiniioiis  wall  tif  the  received  part,  the  revcrse<l 
_  wall  of  tlie  same,  and  the  tt'all 

of  tlie  i-oceiving  part.  Invagin- 
ation iisiiiiHy  results  from  irreg- 
ular pcriritalsis  and  occurs  in  the 
direction  of  the  flow  of  its  con- 
tents, Wlieu  a  section  of  the 
iiitestinc  is  paretic  and  strong 
jH-ristidsis  occurs  in  tlie  ii]»iK'r 
Mi'tion,  tlu;  latter  is  pushed  by 
its  rnvn  motion  into  tlie  lower, 
and  this  gm-s  on  until  a  section 
\v  aii.i  diluted,  is  reached.  The 
sii  ill  vagi  natcd,  and  hence  liable 
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to  suffer  compression  and  also  to  swell  and  plug  the  part.  Grangrene 
of  the  received  part  may  follow,  and  with  adhesion  of  the  serous  layers 
this  may  result  in  healing,  with  the  passage  of  the  dead  section  per 
anum.     In  other  cases  complete  gangrene  and  rupture  may  take  place. 

Invagination  is  most  common  in  the  small  intestine,  or  this  may 
pass  into  the  colon,  and  the  process  may  go  on  until  the  ileum  presents 
at  the  anus.  In  children,  after  diarrheal  diseases,  invagination  may 
occur  just  before  death,  but  the  displacement  is  wholly  free  from  inflam- 
matory reaction  and  easily  reduced. 

Prolapse.  Protrusion  of  a  viscus  from  a  serous  cavity  without 
pushing  the  serous  membrane  before  it  is  called  prolapse.  It  may 
follow  incised  wounds  or  tears  or  fissures  of  tlie  peritoneum,  and 
diaphragmatic  hernia  is  usually  of  this  kind.  Organs  which  are  free 
from  serous  investment  may  also  leave  the  cavity,  as  the  bladder, 
vagina,  and  uterus.  A  special  form  occurs  at  the  anus,  and  of  this  two 
varieties  are  recognized : 

1 .  Prolapse  of  the  rectum  (total),  from  relaxed  sphincter  and  peri- 
rectal tissues,  as  after  chronic  catarrhal  inflammation.  It  usually 
follows  straining  at  defecation,  and  is  most  common  in  atrophic  children 
and  in  the  aged. 

2.  Prolapse  of  the  mucosa  of  the  rectum  {prolapsus  ani)  may 
accompany  hemorrhoids  or  polypi  which  exert  traction  on  the  part. 
Invaginations  which  present  at  the  anus  may  be  distinguished  by  the 
fact  that  the  lumen  of  the  rectum  may  be  entered  alongside  the  pre- 
senting intestine. 

Preternatural  Anus — ^Fecal  Fistula.  These  are  different  degrees 
of  abnormal  communication  of  the  intestine  with  the  body  surface,  the 
former  allowing  tlie  discharge  of  nearly  the  whole  contents  of  the 
intestine  and  the  latter  of  only  the  fluid  portion,  usually.  Strangula- 
tion of  the  intestine  and  inflammatory  adhesions  to  the  abdominal  wall 
are  the  commonest  preceding  conditions,  and  not  only  the  limit  of  the 
knuckle  of  gut  may  become  adherent,  but  its  adjacent  sides  may  fuse, 
so  that  when  the  c^^nvex  portion  dias  tlie  fused  sides  make  a  prominent 
spur  intenuUly,  which  directs  the  fecal  matter  through  the  unnatural 
opening.  Hence  the  lower  portion  is  apt  to  narrow  so  much  that  it 
will  no  longer  tiikc  any  material  coming  from  the  upper,  and  all  fecal 
nriatter  is  voided  externally. 

Very  commonly  the  skin  about  the  opening  is  picrcx?d  by  one  or 
iiaore  fecjil  fistuhe.  In  nianv  cases  the  adhesion  between  the  skin  a^'d 
"the  intestine  is  such  that  tlie  abnormal  passage  is  wholly  lined  by 


Kutus's  Lehrtniob  d.  Chlr.)  ' 


ClLanges  in  the  Inteatinal  Lumen     St«noik  may  ocour  u-Jth  c 
stnction  or  pressure  from  without  or  from  loiions  within  the  iiitustine.  | 
Stnctiires  arc  usually  the  result  of  diphthtiitic  or,  iu  the  rentum,  c 
»\  philitic  lesioD8      lavaguiation   torsion  and  other  causes  have  alr«u^J 
been  treated     Se\ere  inflammatmn  and  starvation  may  lead  to  g«ttera 
di'creu-'w  m  the  size  of  tlie  nitcstnial  lumtii       Dilatation  witli  hy| 
trophv  of  tlie  muscular  la^er^  otirurs  ab<i\e  eonstrietionB,  and  thia 
Imtli  n  lesult  and  a  nautc  of  {niuihsis  "f  the  wall  in  acute  dilatattot 
linrpo  atvumulatione  of  gas  and  f«;<>s  inav  iiKi  dilate  the  canal, 
till  diiitjitu>n  mn  oorur  in  tlit  siition-.  of  tht  colon,  and  false  di%-« 
ticula  are  found  m  tlie  sigmoid  and  at  tlit  iiicsLiiteric  attachment  in  t 
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small  intestine  by  diastasis  of  muscle  fibres  and  protrusion  of  the 
mucosa  between  them. 

Rupture  of  the  intestine  may  follow  gangrenous  and  ulcjerative 
processes,  especially  when  the  part  is  filled  with  feces.  The  serous 
coat  ruptures  first  aud  places  may  be  found  where  this  alone  is  torn. 
Very  small  ruptures  may  not  allow  the  feces  to  pass  out,  and  healing 
is  possible.     Fecal  peritonitis  and  abscess  are  the  usual  consequences. 

Intestinal  Contents.  After  every  ingestion  of  food  the  small  intes- 
tine contains  more  or  less  chyme,  and  in  proportion  to  the  advance  to 
the  colon  this  becomes  more  fecal,  and  gas  is  mixed  with  it.  In  the 
newborn  meconium  is  found,  composed  of  mucus,  bile,  epidermal 
cells,  lanugo  hairs,  and  meconium  Ixxlies,  which  consist  of  bile 
pigment.     Crystals  of  hematoidin  and  cholesterin  also  are  found. 

Pathological  contents  have  already  been  mentioned.  A  large 
accumulation  of  gas  is  known  as  meteorism  or  tympanites,  and  this 
both  causes  and  follows  paralysis  of  the  muscular  layers.  I^arge 
admixture  of  blood  gives  a  brownish-red  or  black  color  to  the  contents, 
and  occurs  in  ulceration,  stasis  (cirrhosis),  stmngulation,  hemophilia, 
icterus,  and  other  diseases.  Mucils  is  either  fluid  or  in  masses  and 
false  membranes. 

Intestinal  stones  {etiterolitht)  are  found  in  the  appendix  and  the 
cecum.  Some  are  made  up  of  vegetable  fibres  felted  together,  >nth 
fecal  matter  and  mineral  salts  and  bile.  Those  in  the  appendix  are 
usually  hardened  feces  and  mucus  in  alternating  layers,  or  a  foreign 
body,  as  a  seed,  on  which  such  deposits  have  lx;en  made.  Medicines, 
foreign  bodies,  gallstones,  and  pieces  of  necrotic  mucous  membrane  are 
also  occasionally  found. 

Parasites.  The  most  important  intestinal  forms  are  the  tapeworms, 
tenia  and  bothriocephalus,  and  ascaris  lumbricoides,  anchylostomum 
duodenale,  trichoceplialus  dispar,  oxyuris  vermicular  is,  cercomonas, 
and  trichina. 

D.    DISEASES  OF  THE  LIVER. 

Within  the  liver  there  is  fibrous  tissue  between  the  lobules  which  is 
<3eriTed  from  the  capsule  of  Glisson,  accomjianying  the  hepatic  artery, 
^lie  portal  vein,  and  the  bile-ducts.  From  the  arterj'^  and  the  vein 
»  system  of  capillaries  enters  the  lobule,  and,  from  the  bile-ducts, 
pillary  biliary  vessels,  and  these  do  not  communicate  Avith  the  blood 
'PiUaries.     Those  from  the  vein  enter  the  central  vein  of  the  acinar. 
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which  occupies'  its  axis^  and  empty  into  the  sublobular  veins,  which 
then  unite  to  form  the  hepatic  vein.  In  the  periphery  of  the  acinus 
there  is  an  anastomosis  between  the  portal  radicles  and  the  capillaries 
from  the  hepatic  artery.  The  site  of  the  central  vein  is  the  central 
zone  of  the  acinus,  and  the  part  between  this  and  the  periphery  is  the 
intermediate  zone. 

The  division  of  the  organ  into  lobules  can  be  seen  with  the  naked 
eye,  and  still  better  by  a  magnifying  glass.  Where  no  vessels  run 
between  acini  their  borders  are  not  distinct. 

The  central  portions  are  darker  than  the  rest  of  the  acinus,  because 
in  the  cadaver  the  blood  collects  in  the  veins,  and  the  periphery  is 
lighter  because  of  its  contained  fat  This  contrast  is  especially  distinct 
in  passive  congestion. 

After  death  the  action  of  the  HjS  from  the  alimentary  canal  makes 
certain  parts  of  the  organ  black.  Decomposition  is  accompanied  by 
the  production  of  gas  in  the  large  veins,  and  certain  bacteria  may  cause 
this  condition  during  life. 

Malformation — Dislocatioxi. 

Congenital  Abnormalities  of  form  are  common  in  the  liver. 
Sagittal  grooves  on  the  anterior  and  upper  aspect  may  be  the  result 
of  i>re.ssure  from  strong  bands  of  dijiphragmatic  muscle,  and  also  occur 
with  irregular  action  of  the  diaphnigm,  as  during  long-continued 
(lyspueti.  External  pressure  leiives  trausverse  grooves,  and  with 
(lyspneji  the  imj)ress  of  the  ribs  nuiy  be  seen.  In  siUis  inv€ntiu<  the 
liver  lies  ou  the  left  side,  and  in  congenital  hernia  it  may  l)e  found  in 
the  sac.  Abnormally  long  ligjiments  permit  the  organ  to  fall ;  this  is 
called  livpar  mobile  or  \vaiulering  liver. 

Disorders  of  Circulation. 

Anemia  of  the  liver  is  j)art  of  a  genenil  anemia,  and  occurs  also 
with  cloudy  swelling  and  fatty  infiltnition. 

Active  hyperemia  is  physiological  during  digestion,  pathologicail 
with  inflammations.  The  importance  of  passive  congestion  depends 
upon  impeded  flow  from  the  hej)atic  vein  and  its  causes,  and  the  organ 
])rcs(Mits  characteristic  gross  ap[)caranccs.  It  may  follow  compression 
of  tlic  vein  by  tumors,  or  pleural  exudates,  or  be  due  to  geneml  con- 
ditions of  slow  (;irculation,  as  diseases  of  the  lungs,  the  heart,  and  the 
kidneys.  The  liv(»r  is  large,  at  legist  at  first,  and  its  capsule  is  tense. 
The  cut  surface  is  marked  by  nunicM'ous  dark  spots,  either  as  points  or 
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es,  which  correspond  to  the  (wutnil  and  siililobiilar  veins,  aud  the 
■ipheries  of  the  acini  are  lightor.     This  wntraat  lias  given  rise  to 


iiutn  e^  ii\er  '  If  ih  particilirh  niurked  when  there  is 
nual  aniixint  of  fat  in  tlie  pcriphories  (fatty  nutmeg  liver),  and 
!  this  ahvay:?  fullowu  passive  'ijiigestion. 
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X  further  result  of  iita^is  is  atrophy  of  the  hepatic  cells  about 
central  veiu,  bccauisc  of  tlie  pressure  from  the  dibted  capillaries. 
«!ells  theu  coiitaiu  pi^nieitt.     The  atropliic  parts  siiik  slightly 
the    sitrf:u«  and    ure    dark    ^atrophic  Dutm^  liver,    red  o] 
atrophy). 

In  tlie  course  of  time  there  is  a  fibrous  increase  in  such 
livers,  anil  the  section  is  then  marked  by  lines  of  new  fibrous 
between  tlie  acini.  Severe  d<^rees  are  chnracterized  by  an 
distribution  of  tlie  fibrous  materiul,  beeuii.%  islands  of  small-celled 
infiltration  and  spcciid  proliferation  of  this  tissue  are  added  lo  the 
general  and  uniform  fibrasls  (cardiac  cirrhosis).  Contraction  of  the 
new  tissue  may  jrive  a  granular  atrophic  ap])earance  to  the  organ. 

Thrombosis  of  the  iw>rtal  vein  seldom  lead^s  to  infiirction,  tor 
anaatonioHCM  with  the  hejiatic  artery  compensate  for  loss  of  part  of 
blood.     The  secretion  of  the  bile  is,  however,  lessene^I.     Occlusion 
small  branches  of  the  portal  vein  and  tlie  hepatic  artery,  in  conditit 
of  general  weakness,  may  prodtiee  many  small  infarctions  of 
form  throughout  the  liver.      This  occurs  iu  pueqteral  eclampsia 
with  ulcemtive  endocarditis. 

Hemorrhage  may  follow  Injuries,  as  sudden  force  applied  to  the 
alHlomiual  wiill  without  dividing  it,  because  of  a  certuin  brittleaess  in 
thi'  nrg.in  ;  the  lesion  is  observed  with  some  poisons  also.  Marked 
edema  is  uniisiml  in  the  orgjui.  . 


Degeneration  and  Parenchymatous  Inflammation. 

Cloudy  swelling  is  i.!>s,TVf-.i   in  omniitiim.-  wliich  caiL«e  it  in  otlier 
oigans.      If  distinct  the  liver  w  opanue.  a  cloudy  brown  in  color,  some- 
what enlarged,  yielding  and  friable,  and  anemic  from  compression  of  I 
the  capillaries.  ™ 

Patty  Liver.  Two  forms  are  distinguished,  the  fatty  infiltration 
ami  the  fiitty  <lcgencration,  the  latter  marked  by  granular  degeneration 
in  tlic  licjiatic  tissue. 

Fatty  iiifiUraiion  begins  where  the  physiological  deposit  of  !&t  occurs, 
in  the  peripheries  of  the  acini.  This  gives  them  a  light-yellow  color, 
aTid  the  arrangement  is  reticular  from  the  fusion  of  one  witli  another. 
When  the  central  parts  are  congested  a  nutmeg  ap]>earance  results. 
^Vhe^  the  amoimt  of  Eat  is  large  it  occupies  tlie  inner  7/)ne  of  the 
ai'iniis  aho.  The  organ  is  large,  its  borders  are  blunted,  it  is  doughy 
ancl  incla-ii.'.  ;ind  slight  pressure  dimples  the  surface.     A  dry  knife 
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passed  tlimiigh  it  becomes  coated  with  fat.  The  or^u  may  alsi>  be 
jaiindicetl  and  of  a  greeu  ting;e.  In  the  cells  large  and  HmuU  dntps  nf 
fat  are  "bserved,  many  of  which  push  the  imeleus  Jiside  or  conwal  it. 

Fattj'  infiltration  is  part  of  a  general 
obesitj",   and  r^nlarly  occurs  in  alw  ^^    ** 

holic  cases.     lo  tuberculous  patients  it 
may  result  from  imperfect  oxidation. 

The  fat  is  partly  ingested  with  food 
and  partly  derived  from  the  subcutano 
oua  tissue,  especially  in  alimentary'  di 
eases  which  produce  rapid  disappear 
ancc  of  the  iDtegumentar\  fat 

FaUy  degeneraiion  of  tlie  \i\  or  oct  ur^ 
in  pernicious  anemia  and  m  poisonin^ 
with    arsenic,    phosphorus,    and   some  " '"    '"°  '^  aso        '   "" 

fungi. 

Acute  yellow  atrophy  of  the  liver  i*  an  mfptttous  disease,  which  is 
distinguished  by  its  hejwtn.  lesi  n^  altht  ugh  it  causes  similar  changes 
in  other  organs.    As  a  rule,  it  euils  fatulh  uitlim  a  few  days.     lu  the 


r  there  is  a  rnjjid  parenchyma  tons  degeneratiou  which  ci>uverts  the 
fieDfl  intn  a  detritus  of  fat  and  albuminous  gmnules.  Until  the  coIIn  are 
^Mtntyed  or  while  their  products  remain  in  the  oi^n,  it  lias  a  diffuse 
jpdiow  color,  which  combines  witli  bile-staining  to  make  a  deep  oohre 


J 
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tint.  The  liver  shrinks  in  volume,  becomes  very  soft  and  yielding,  and 
its  edges  are  thin.*  The  imperfectly  filled  capsule  wrinkles.  On  the 
yellow  surface  there  are  red  lines  and  bands  which  mcrease  in  extent 
and  fuse,  giving  the  surface  a  mottled  red  and  yellow  color.  The 
red  parts  are  slightly  sunken  and  at  first  appear  as  red  islands  on  a 
yellow  base,  but  later  they  may  exceed  or  replace  the  yellow.  The 
red  spots  are  due  to  tlie  resorption  of  the  softened  material  by  the 
lymphatics,  leaving  only  the  hyperemic  capillaries  and  the  fibrous 
tissue.  They  represent  the  highest  grade  of  destruction,  and  hence 
are  sunken.  Darker  hemorrhagic  areas  may  also  be  found.  SmaU- 
celled  infiltration  and  proliferation  in  the  fibrous  tissue,  and  multipli* 
cation  of  the  endothelia  of  bile-ducts  also  occur. 


Fio.  250. 


Fatty  liver  cells.    To  the  left  three  with  fiitty  infiltration.    To  the  right,  fatty  degeneration, 

destruction  of  the  cell,  and  detritus  remaining,     x  350. 

Acute  yellow  atrophy  is  a  rare  di.sciise  which  at  times  follows  iufw- 
tious  and  septic  conditions,  and  may  occur  during  pregnancy  or  with 
pueri>enil  fever.      It  is  more  common  in  women  than  in  men. 

A  condition  similar  to  the  ab<n'e  follows  phosphonis  and  arsenic 
poisoning.  The  essential  element  is  fatty  degencnition.  Since  d«ith 
occurs  earlier  than  with  acute  yellow  atro[)liy,  often  in  a  few  seconds, 
and  at  the  longest  after  a  few  days,  the  liver  may  be  studied  in  an 
eiirly  stage  when  there  is  no  removal  of  the  degenerated  ti&sues,  but 
when  exces.sive  fatty  changes  are  lK»ginning  the  process.  The  liver  is 
then  large,  icteric,  soft,  and  friable.  If  death  is  delayed  for  a  time 
the  condition  reproduces  that  of  yellow  atrophy. 

In  all  three  conditions  the  lu^art,  the  kidnevs,  and  the  alimentar\' 
e])ith('liiim  sufTer  albuminous  and  fatty  degeneration.  With  the  {K)is<ms 
mentioned  the  striated  muscles  present  the  same  changes. 

Scattered  areas  of  fatty  (h^generation  are  found  in  the  liver  after 
many  diseases,  as  well  as  f(K»al  necroses.      Among  these  are  typhoid, 
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recurrent  fever,  variola,  scarlatina,  malaria,  WeiPs  disease,  and  puer- 
peral eclampsia.  Some  of  these  lesions  are  to  be  explained  by  closure 
of  small  vessels  and  anemic  or  hemorrhagic  infarction. 

Amyloid  degeneration  usually  begins  in  the  intermediate  zone  and 
affects  the  portal  capillaries.  Their  walls  become  thickened  masses, 
which  give  the  iodin  reaction  and  close  the  lumen  and  also  compress 
the  liver  cells.  The  latter  remain  intact  for  a  time,  but  then  suffer 
pressure  and  loss  of  nutrition,  which  ends  in  atrophy.  In  the  worst 
affected  {K)rtions  only  the  degenerated  masses  of  amyloid  may  persist, 
and  the  entire  acinus  may  be  destroyed. 

Usually  amyloid  degeneration  develops  in  discrete  areas  which  may 
be  microscopic.  If  well  marked,  the  amyloid  liver  is  larger  than 
normal,  and  has  a  peculiar  glassy  look,  as  well  as  being  anemic  and 
fatty. 

Glycogenic  degeneration  is  found  in  the  liver  with  diabetes.  The 
glycogen  is  contained  especially  in  the  cells  of  the  peripheries. 

Pigmentation.  The  liver  is  an  organ  in  which  deposits  of  pigment 
are  very  common. 

1.  Destruction  of  blood  cells  within  the  organ  leaves  altered  blood 
pigment  within  it,  as  is  common  in  stasis. 

"2.  Hemochromatosis.  Where  many  red  cells  are  destroyed  within 
the  vessels,  as  with  certain  poisons,  and  in  diseases  like  pernicious 
anemia,  and  when  large  extravasations  of  blood  are  rejibsorbed,  large 
amounts  of  pigment  are  deposited  in  the  liver.  When  this  pigment 
contains  iron  the  condition  is  called  hemosiderosis.  It  is  found  as 
granules  and  larger  masses  in  the  capillaries  between  acini  and  in  their 
peripheries,  and  in  the  fibrous  tissue  (Kupfer's  cells).  In  other  cases 
the  dissolved  pigment  is  carried  to  the  liver  and  there  changed  into 
granules,  being  deposited  in  the  peripheral  cells  and  the  tissue  between 
them.  In  all  these  cases  it  seems  as  if  more  bhxxl  pigment  were  c^ir- 
ried  to  the  organ  than  it  could  use  in  the  manufacture  of  bile.  The 
gianoles  are  yellowish  brown,  and  may  color  the  organ  in  mass,  or  it 
may  be  black  in  malaria  (melanemia)  and  make  the  organ  greenish 

'    S.  Hemofuscin  is  found  in  brown  atrophy  of  the  liver  when  the 

^ntiie  organ  is  atrophic,  as  during  various  cachectic  conditions,  and  also 

^CfRlioeis.    The  central  portions  of  the  acini  contain  mo.^t  of  the  pigment, 

d  are  visibly  dark  on  section.      Possibly  in  these  cases  there  is  both 

creased  supply  of  material  from  the  blood  and  also  a  decrease  in 

lotional  activity  of  the  liver. 
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■L  BU■ftI^'  piirnient  (]>.  7o,  and  icterus,  infra). 

3.  Materia]  frtyta  mitside  ihe  body,  as  iwal-dust  frvm  ilie  long,  may 
be  deposited  ill  thi-  (:«>Dnect!vc-c!sMie  elemcaitii  of  the  liver,  and  ;tLo  ^h 
tlie  t^llate  ol-II?  in  tiie  central  pan.-^  of  the  mcim.  H 

SnppnratiTe  Inflammation — ^Hepatic  Abscess.  ' 

Primarv  punileut  iufliininiation  \s  verr  rare  in  tlie  liver.  Abivi^ses 
most  oftoi  follow  tlie  entrauw  of  [>yt>gwiic  liacieria  frcMn  dii«imt  fitd, 
and  the  most  important  routes  arc  the  portal  vein,  the  he|>aDe  a 
the  h^Mtic  vein,  the  umbilioil  vein,  and  the  bile-docts. 

1.  Any  suppurative  process  in  the  teiritoir  of  the  porta]  orifpn^  i 
oloer?  of  the  stomat^  and  intestine,  may  perruit  pyogenic  oi^;amsias  t 
pass  throng  the  portal  vein  tu  the  liver  and  there  cause  single  ( 
multiple,  small  or  large  and  confluent  abscesses.  If  the  porul  v 
and  its  branches  become  infliuned  u  purulent  thrombophlebitis  i 
nsult  ( fiylephifbiii"),  which  invades  tlie  liver  direcUy  or  by  mean 
embolL 

2.  Oocasional  iufeetiou  from  mycotic  endocarditis  is  carried  by  ti 
hejKitic  artery,  and  causes  small,  usually  hemorrhage,  infarcts,  I 
embolism  by  oxvi,  and  both  end  in  ^)scesfies. 

;j.  In  the  hepatic  vein  pyogenic  organisms  which  Itave  passed  t 
portal  radicle!'  may  set  u]>  an  inflammation  and  thitimbosifi,  aa  lu^pensa 
sometimes  with  pyleplilebitii-  [h^palop/iIeititU).  Possibly  a  retiugrade'T 
tnfeetioQ  might  come  from  the  vena  cava  with  suppuration  about  th»  I 
vessel. 

4.  In  the  newborn  suppuration  iit  the  navel  may  pass  to  the  umbil-v 
ical  vein,  and  tlienoe  to  tlie  liver. 

-">.  Suppurative   cholan^tis  is  relatively  common,    from   infection 
through  the  gall-ducts  (cholangitis)  and  from   ulcers  of  the  inle<tin& 
In  other  eases  tj'phoid  fever,  dysentery,  and  intestinal   para.«ites,  are 
the  exciting  causes.     The  suppuration  passes  from  the  bile-dncts  to  the 
IKLrenchyma  of  the  organ  and  causes  absoeits  by  dilatation  of  the  gall- 
duot*  and  dcstructi<Mi  of  tlie  liver  tisciie  adjaivnt.      Such  foci  of  pos 
tend  to  enlarge,  and  may  reach  a  great  size.      This  form  of  suppura- 
tive hepatitis  may  follow  a  chronic  oi.iii>i(.-  ;tnd   spread  from  the  pall- 
l>ludder  and  ducts  to  the   smaller  radiHe>^,  and  then  d*  the  liver  rell& 
ludurative  prcicesses  maT  aooompnnv  ii.  whii'li  encapsulet' and  perhapfl  a 
he:ils  the  absoe.s*<'s  after  evacuation  "f  thi'  contents.     The  t-tasis  eS  i 
bile  which  follows  usually  impart- a  yell.iw  L-ok.r  to  the  oigMi.     Biliaiy  J 
cirrhosis  raav  follow. 
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Apparently  idiopatliic  abscesses  of  the  liver  occur  in  the  tropics  and 
are  probably  connected  with  the  endemic  dysentery. 

Atrophic  and  Induratiye  Processes. 

Atrophy  of  tlie  liver  accompanies  all  cachectic  conditions.  The 
organ  is  small,  its  edges  are  sharp,  its  consistence  is  firm,  and  its 
color  rather  dark.  With  pigmentation  the  condition  is  called  brown 
atrophy. 

Partial  atrophy  occurs  in  women  from  pressure  of  the  corset  and 
ribs.  A  shallow  groove  is  seen  on  the  anterior  surface  where  the 
capsule  is  tliick  and  the  organ  atrophied.  If  very  deep  the  furrow 
divides  the  right  lobe  into  two. 

Indnratioxi  of  the  liver  means  a  uniform  increase  of  its  fibrous 
elements,  both  between  acini,  about  the  vena  centralis,  and  elsewhere 
in  the  lobules.  The  separation  of  one  acinus  from  another  is  then 
more  distinct  than  usually,  and  the  capsule  is  apt  to  be  thicker.  In- 
duration occurs  with  stasis,  both  of  blood  and  of  bile,  and  may  lead  to 
cirrhosis. 

Atrophic  Cirrhosis  (Laennec's).  The  essential  element  is  the  forma- 
tion of  granulation  tissue  between  the  lobes  and  its  conversion  into  con- 
tracting cicatricial  tissue,  witli  consequent  atrophy  of  the  hepatic  cells. 
The  process  starts  from  the  branches  of  the  portal  system  and  is  irregu- 
larly distributed.  All  stages  may  be  found  from  groups  of  young 
round  and  spindle-shaped  cells  to  complete  fibres.  The  portal  branches 
and  the  intra-acinous  bile  passages  are  lost,  and  the  nutrition  more  and 
more  depends  upon  the  hepatic  artery. 

The  acini  surrounded  by  the  fibrous  tissue  present  both  fatty  infil- 
tration and  imbibition  of  bile,  from  the  impeded  flow  of  the  latter. 
Brownish  i>ignient  may  be  deposited  in  the  cells.  The  fibrosis  may 
cease  at  the  margin  of  the  acini,  but  usually  slender  processes  run  in 
between  the  hepatic  cells  from  the  e<lge,  and  thus  j)eriphenil  parts  of 
the  acini  may  be  snared  off  and  encapsuled  by  perij>ortiil  fibn)us  tissue. 
Atrophy  follows,  and  thus  a  fibrous  mass  occupies  the  place  of  the  lost 
cells.  The  reniaiuiug  acini  are  decreased  hi  size  and  separated  from 
each  other  bv  hands  of  fibrous  tissue. 

In  the  fibrous  bands  newly  formed  bile-<lucts  are  found,  often  very 
much  contorted,  which  have  grown  from  the  older  canals,  and  hence 
the  excretion  of  the  bile  is  but  little  interfered  with,  and  icterus  of 
marked  ^radc  seldom  occurs  in  the  atropine  form. 
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E^rly  in  the  disease,  befon;  the  liver  hus  aiif!erctl   niiioh  Ua 
pareucliyma,  the  organ  is  lai^  and  not  much  hrmer  than  norm 
This  is  called  the  st^e  of  h> (lerplaeia,  and  ib  seldom  iibwr\ed  [K> 
mortem.     Usually  a.  etagt.  i-i  encountered  in  which  thert  i8  morkej 
coDtmction   of  the  fibrous  tissue,  and  the  organ  i-«  small      The  < 
surface  is  then  dn  ided  into  small,  gra> ,  and  hrm  nodules  b\  bands  4 
«oniiective  tissue  which  lie  slightly  sunken,  and  tlie  acuu  are  fattA'  a 


InunUil*!  bepKtlUi  or 
•clDl  wltU  newly  formed 
iBliDDattheBUiAeeaftheorstD. 


ff,  VorMI  vesel.   Tottic  tett  mnlnrUon  li»ci 


prominent  and  of  a  greenish  or  yellow  hue.     This  oontrast  is  described.] 

aj4  granular,  and  the  granules  of  remaining  tissue  may  include  several  I 
i  or  single  ones.  The  acini  may  be  much  larger  than  normal,  I 
ibut  they  can  mrt  always  be  distinguished  sejiarately.  The  left  lob«l 
^frequently  presents  the  most  marked   lesions.      Beside   Mie  ^innlai 

surface  and  the  decniise  in  aixc,  a  cliaracteristie  feature  Is  tlie  tininx 

of  tlie  organ  and  its  resistanoe  to  the  knife  when  cut. 
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Occlnsiou  of  many  branches  of  tlie  portal  veiu  leaihi  to  passive  con- 
gestion tliroughout  its  origin.  A  collateral  circulation  is  imperfectly 
cKtablished  through  the  veins  of  the  esophagus,  the  adrenals,  those  of 
the  renal  capsule,  and  the  spermatics.  Catarrhal  conditions  prevail 
along  the  alimentary  canal,  and  tlie  spleen  becomes  larger,  and  ascites 
develops. 

Hypertrophic  OiirluMiB.  In  contrast  to  the  ordinary  form  of  cirrhosis, 
in  which  the  fibrous  hyperplasia  occurs  between  the  acini,  and  seldom 


Inlentltlnl  bepkUtli      a    GnnnHUon  cell*.  Lympliocrla  New  flbroai  [ini 

HT^ndle  cells     a   ^  oung  gall-duct*,    i.  Oroopt  oT  llvat  ceUnuttooDded  by  growing 
llaue.   be   VoaDgveaeli.    x  2S0 


sends  processes  into  the  acmus  the  h\-pertrophic  furni  is  marked  by 
fibrous  hvperjiIiBii  withm  the  acinus  al-^o  bct^tMii  tlu  hepatic  cells, 
which  are  thu  •separated  and  compre««eil  liocuise  of  the  great 
increase  of  fibrou-^  tissue  e%crvwhere  throughout  the  organ  it  is  lai^, 
and  its  weif.ht  mi\  reach  2  to  4  kilos  It  i  mooth  on  the  surface 
or  presentt!>  bn  prominences,  not  much  firmer  often  deeplj  bile  itained. 
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In  mimy  cases  the  fibrosis  lias  the  character  of  a  uniform  hyperpla 
rather  than  of  a  stroogly  cellular  proliferation,     Altliough  tn 
between  the  two  varieties  of  cirrhosis  occur,  the  single  cases  of  I 
hypertrophic  form  may  be  regarded  as  distinct. 

Ordinary  cirrhosis  may  be  due  to  excessive  use  of  alcoholic  liquon 
It  (xxurs  more  often  id  men  than  in  women,  and  is  common  iu  countries 
where  hard  liquors  are  used.      In  beer  drinkers  early  stages  of  hj-pcr- 
trophic  nature  may  precede  the  utrophic  type,  but  cirrhosis  is  not  80 
commou  with  this  form  of  aleoliolic  excess.     Chrouic  poisouing  (pliUArJ 
phorus),  biliary  stasis,  and  unknown  causes  may  produce  the  lesiotua 
Biliary  cirrhosis  is  especially  hj-pertrophic  and  seldom  causes  aseite^fl 
but  usually  marked  ictenu^.  fl 

Perihepatitis  thickens  the  ojipsule  and  is  known  as  "  icing  liver  ''M 
(Znckergussleber).  ■ 

Hypeiiiropliy  of  the  liver  occurs  mth  glycogenic  d(^:eneration  ufl 
diabetes.  Partial  hyperplasia  of  single  acini  or  groups  of  tliem  in 
commou  with  cirrhosis  and  echinococcus,  as  a  regenerative  proceaB.fl 
After  as  much  as  three-fourtlis  of  the  oi^an  have  beeu  removed  frofsfl 
animals  (rabbits)  the  normal  size  of  the  organ  is  r^aiued  iu  a  feiM 
weeks  from  hypertroi»hy  of  tlie  remainder.  In  healing  after  woiiudM 
with  forraatiim  of  scars,  hepatic  cells  and  ducts  may  be  reproduced,      I 

Infectdous  Grannloniata.  I 

Tuberculosis  of  the  liver  nmy  lie  of  two  fonus,  disseminateill 
miliary  nodules  and  tubcrculi.sis  of  the  bile-ducts.  M 

In  the  disseminated  fonn  there  are  manv  small  nodules  which  m^fl 
be  microscopic  or  larger,  and  which  become  caseous  later  and  coa-4 
fluent.  They  are  most  numerous  in  the  tissue  between  the  lobules,  at] 
the  edge  of  tlie  acini  and  sometimes  witliin  them.  They  are  regtdarljrl 
found  with  tuberculosis  of  other  orgaus,  as  of  the  liuigs  and  bones,        m 

Tuberculosis  of  the  large  bile-ducts,  chuluugitis  tuberculosa,  is  nior^l 
uncommon  and  is  apt  to  be  secondary  to  the  sfime  lesion  in  other  organs.  M 
Large  nodules  are  found,  made  by  tlie  fusion  of  many  small  onea.ifl 
They  develop  in  the  outer  wall  of  the  duct  and  appear  as  cnaeous  fooTfl 
in  which  there  is  a  lumen,  cor re^po tiding  to  tlic  duct,  about  wbtc^fl 
there  are  circles  of  miliary  tubercles.  M 

Syphilis  of  the  liver  is  of  three  forms:  (1)  Interstitial  inflammfti-a 
tiou  with  resulting  fibro^;  (2)  circumscril)e«l  granulomata  ending  iin 
caseation  anil  fibrous  soars;  {3)  mixed  forms,  iu  which  caseous  nudide^ 
lie  iinlK-ddi-d  lji  tibrous  hyperplasias.  I 
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1.  The  first  of  these  forms  occurs  in  either  liypertropliic  or  atrophic 
cirrliotic  processes.  Tlic  former  prcseots  fibrous  hyperplasia  of  tlic 
iuteracinouH  sind  intra-acinous  tbsue,  and  is  fouud  Id  children  with 


hereditary  syphilis.  The  Hver  is  lai^,  firm,  smooth,  and  mottled, 
usually  throughout  the  entire  oi^;an.  The  atrophic  form  preseiita 
I'Knlized  areas  of  fibrous  scars  with  marked  contmction  and  patliolog- 


loal  lobulation  {hepar  lobatitm,).  This  is  common  in  tlic  adult  during 
tertiary  syphiliK,  but  difEuse  atrophic  forms  aWi  o«mr,  reiembling 
ordinary  cirrhosis. 
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'Z.   Circumscribed  masses  of  granuLttion  tissue  are  found  iq  the  live 
with  botli  cougGQital  and  Wrtiaiy  uyphilis.     In  the  gntss  they  apjie 
as  grayish-red,  soft,  or  gelatinous  deposits  of  a  aize  varying  betw 
miliary  and  a  few  centimetres  in  diameter,  eitlier  singly  or  in  numbers 
The  gumma  has  a  tendency  to  fibrous  changes,  especially  at  the  margin,'! 
where  a  capsule  gradually  forms  with  radiate  extensions.      WhQe  t 
smaller   nodules   may  be    wholly   fibrous    the   larger  are   commonlm 
softened  in  the  centre.       Cuutractiou  of   tlic  fibrous  capsule   matcel 


furrows,  and  the  tissue  between  thus  bci-omcs  lobnlated.     This  is  most  i 
wunmon  along  the  lower  border  and  abiiut  the  attachment  of  the  su»- 
])eusory  ligament.     Snperfieial  gummata  Involve  the  (»|>sule  aisc 
the  fibrous  hyper]ilaffla,  and  a<lliesinns  form   with  adjacent   structures  \ 
(perihejtatitis  fibrosa). 

'A.    Combinations  of  llie   caseous    and    fibrous    processes   are    more   J 
oommoii  than  junt' oxampU'-S  of  i-ithcr.      (Jeufnil  cirrhosis  and  lobula- 
IJon,  biliarv   -Ij-i-   ami    icteriL-.,  and   amyloid  degeneration  frequent!/ 
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accompany  the  lesion.     These  changes  are  less  often  encountered  with 
acquired  syphilis  than  with  the  congenital  variety. 

Leukocytoma  and  lymphoma  of  the  liver  occur  with  leukemia  and 
pseudoleukemia  as  diffuse  infiltrations  or  as  small  nodules  of  lymphoid 
cells  in  the  interacinous  tissue. 

Tumors.  Cavernous  angioma  is  rather  common  in  the  liver. 
Adenoma  may  begin  in  the  bile-ducts  or  develop  from  the  hepatic 
cells,  and  is  less  frequent. 

Primary  malignant  tumors  are  rare.  Carcinoma  may  develop 
from  the  biliary  epithelium,  or  at  times  from  tiie  hepatic  cells,  and 
usually  forms  circumscribed  nodules,  though  diffuse  forms  are  seen. 
In  most  cases  the  neoplasm  invades  the  liver  from  other  organs,  as 
the  stomach  and  the  gall-bladder,  or  by  metastasis,  and  the  latter  may 
occur  through  the  portal  vein.  Sarcoma  of  the  liver  also  occurs, 
usually  secondary. 

Parasites.  The  echinococcus  is  the  most  important.  It  occurs  as 
e.  unUocularis  and  as  e.  muliilocularis.  The  former  appears  as  one  or 
more  small  or  larger  vesicles,  surrounded  by  a  fibrous  capsule  dis- 
posed about  a  chitinous  capsule  in  regular  layers,  and  within  are  brood 
capsules  and  scolices.  In  rare  cases  distomum  hepaticum  and  lanceo- 
latum  may  be  found. 


DISEASES  OF  THE  GALL-BLADDEB  AND  LABGE  BILE-DnCTS. 

Oallstones  and  their  Results ;  Inflammation ;  Occlosion  of  Ducts. 

Biliary  conerenienta  are  very  common  in  the  gall-bladder  and  may 
have  various  results.  In  size  they  may  be  small  as  sand  or  large 
enough  to  fill  tlie  gall-bladder,  and  in  number  they  may  be  countless. 
The  larger  commonly  have  an  ovoid  form,  those  in  the  ducts  are 
cylindrical  or  branched.  If  several  lie  in  the  gall-bladder  they  assume 
angular  and  polygonal  shapes  because  of  growth  while  they  are  in 
contact,  not  because  of  mutual  attrition.  In  color  gallstoucs  are  white, 
green,  or  blackish  green,  and  they  vary  much  in  firmness.  Chem- 
ically they  consist  in  chief  of  calcium  salts  with  bilirubin  and  choles- 
terin,  and  of  the  salte,  carbonates  and  phosphates  are  commonest. 
They  have  a  framework  of  organic  matter  which  is  impregnated  by 
the  other  materials. 

Pure  cholesterin  masses  are  yellow,  ejisily  cut,  friable,  and  float  in 
water.     On  fracture  the  surface  has  a  j)eciiliar  glistening  look,  and  is 
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oiuin  lamitrnted  aud  marked  witli  rudii.  Under  tlie  microscope  tnbl 
of  (^holest«^ul  are  discovered.  Pigment  stuQes  ure  often  small,  heav 
tliou  tlie  former,  rough  on  the  surfuee,  of  a  yellow  or  bUuik  ixAot, 
mudc  up  of  biliverdin  or  bilirubin  with  lime. 

The  majority  of  these  concretions  are  mixed  forms,  into  which 
cholesteriu  and  lime  salts  enter,  und  the  material  may  be  oholesterin 
arranged  about  a  nucleus  of  the  other  kind,  or  viae  versa.      If  cluefly 
consisting  of  lime  aud  pigment  the  stone  is  small  and  hard,  rough, 
and  yellow. 

Tlie  formation  of  bilestones  is  not  wholly  uuderstood.  Probabl] 
there  is  first  a  catjirrhal  inflammattou  of  tlie  mutxisa  of  the  part,  as 
result  of  which  cholest«rin  is  formed  from  the  degenerated  epitheli 
and  precipitated,  aud  at  the  same  time  the  albumiuouD  bile  precipitates 
calcium  salts  and  pigment,  and  in  tlie  misture  of  oiganic  matter, 
which  serves  as  a  nucleus,  the  inorganic  is  deposited,  Stasia  of  th*. 
bile  and  alterations  iu  ita  composition,  and  probably  bacteria  alao 
(6.  aoli  oommunis),  play  a.  i)art  in  tlie  process. 

Small  stones  may  occur  in  the  gail-blndder,  which,  during  life,  have 
given  no  discomfort,  and  at  timas  they  pass  out  of  the  common  duofe 
with  symptoms  of  olic.  When  a  calculus  remains  lodged  iu  a  bile- 
duct  its  C()n,set|ueuce8  vary  with  its  localitj-.  If  the  cystic  duct  is 
occluded  the  bile  can  no  longer  flow  into  the  gall-bladder,  hut  from 
\tn  inner  surface  there  is  a  catarrhal  secretion,  and  while  the  bile  is 
gradually  absorbed  the  gall-bladder  becomes  distended  by  thin  mucous 
fluid ;  this  is  called  hydropn  veniccB  feUetB.  In  other  cases  the  walls  <rf 
the  gall-bladder  become  fibrous  and  contracted,  its  cavity  disappears, 
and  calcification  may  follow.  What  little  contents  remain  may  be 
thick  and  mortar-like. 

When  the  hepatic  and  common  ducts  are  closed  tlie  bile  can  no 
longer  flow  from  the  liver,  and  acute  or  chronic  icterus  results.  Cystic 
dilatation  of  the  duct  at  the  site  of  the  calculus,  and  a  more  uniform 
widening  of  all  bile  channels  frequently  follow,  and  about  the  varicose 
capillaries  and  ducta  of  the  system  fibrous  hyj>crplasia  leads  to  efutlat 
g'ttln  fbrosa  or  general  cirrhosis.  Foci  of  necrosis  in  the  Hver  are  apt 
to  occur.  Single  branches  of  the  main  ducte  may  be  occluded,  and 
these  apjiesirancea  then  are  found  only  in  the  corresponding  parts  of 
the  organ. 

The  local  consequences  with  biliary  rahnilus  are  important.  '  In 
the  gall-bladder  catarrhal  inflammation  increases  the  sir^  of  tlie  stone, 
atrophic  fibrosis  leads  to  obliteration  of  the  part.     Mechanically  the 
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pressure  of  the  stone  may  cause  necrosis  of  the  wall  of  the  gall-bladder, 
and  the  presence  of  the  bacillus  coli  may  lead  to  diphtheritic  inflam- 
mation and  perforation:  The  fistula  usually  communicates  with  the 
adherent  duodenum  or  transverse  colon,  seldom  with  the  stomach, 
ileum,  or  other  organs.  The  fibrous  adliesions  are  the  result  of 
pericliolecystitis.  Very  large  stones  which  enter  the  bowel  by  way 
of  such  a  fistula  may  cause  occlusion  even  here.  In  rare  cases  the 
adhesions  form  so  that  the  stone  is  voided  through  the  skin.  With- 
out adhesions  about  the  perforation,  }>eritonitis  follows,  and  is  usually 
fatal. 

Phlegmonous  cholecystitis  is  the  result  in  other  cases,  either  as  a 
diffuse  thickening  and  suppuration  of  the  wall  of  the  cavitj"^  or  as 
j)urulent  catarrh  of  its  mucosa.  When  the  pus  cannot  escape  tlie  con- 
dition is  called  empyema  of  the  gall-bladder,  and  may  reach  a  large 
size  and  lead  to  perforation. 

Similar  consequences  follow  in  the  large  ducts,  necrosis  of  the  wall 
from  pressure,  cholangitis  of  several  kinds,  multiple  hepatic  abscesses, 
and  perforation  in  various  directions. 

Diverticula  sometimes  form  from  the  gall-bladder  by  the  growth  of 
a  stone  between  prominent  folds  of  its  mucosa. 

Beside  inflammation  in  the  bile-ducts  produced  by  the  irritation  of 
calculi,  independent  inflammations  may  occur  which  are  transmitted 
from  the  intestinal  canal,  and  the  bacillus  coli  is  frequently  the 
organism  which  excites  the  lesion.  Parasites  wander  into  the  ducts 
at  times  and  produce  the  same  effects. 

Gastroduodenal  catarrh  is  apt  to  involve  the  lower  section  of  the 
common  bile-duct  and  close  it  by  combined  swelling  of  its  mucosa  and 
the  formation  of  a  plug  of  mucus  in  its  lumen.  The  ordinary'  result 
of  this  is  called  catarrhal  jaundice.  The  excreted  bile  is  under  such 
slight  pressure  in  the  ducts  that  it  cannot  overcome  such  an  obstacle, 
and  hence  stjisis  and  resorption  occur. 

Typhoid  fever  is  at  times  accompanied  by  this  form  of  ictcnis,  and 
the  bacilli  in  the  gall-bladder  may  cause  purulent  cholecystitis.  Cer 
tain  other  organisms  may  be  brought  through  the  blood  to  tlie  gall- 
ducts  and  bladder  and  cause  abscess.  Further  causes  of  retention 
icterus  are  compression  of  the  ducts  by  scars,  tumors,  and  echinococci, 
and  round  worms  in  the  ducts. 

Among  circuilator}'  disturbances-  edema  of  the  gjill-bladder  may  be 
mentioned,  which  is  part  of  marked  general  edema,  and  also  accom- 
panies inflammations. 
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Tuberculosis  of  tlie  gall-bladder  is  very  rare.     Similar  Wioas  t 
tlie  ducts  liave  already  bet-ii  treated. 

CurcinoDia  is  not  an  uuusual  tumor  in  tlie  gall-bladder,  aud  it  c 
be  considered  to  have  some  relation  witli  the  chronic  irritation  due  t 
calculi.  AdeuosarconiB,  scirrhus,  mid  gelatinous  forms  ocuur. 
wall  of  the  gall-bladder  may  be  so  iuliltrated  with  the  neoplasm  that 
but  a  small  lumen  remains,  filk^  witli  uecnitic  tissue,  or  hydrops  may 
result.  In  all  cases  tlie  carcinoma  attacks  tlie  liver  directly,  and  by 
piercing  the  portal  veins.  It  may  aim  involve  the  common  duct,  thej 
stomach,  and  otlier  organs,  and  cause  tlirombt>sis  and  occlusion  of  the-l 
vena  cava  inferior. 

Cylindrical-celled  carcinoma  develops  independently  in  the  bile-I 
ducts  or  the  clianuels  within  the  liver.  Tlie  chief  effects  are  closuTftl 
of  ducts,  inflammation,  and  abscess  forniiition. 


E.    DISEASES  OF  THE  PERITONEUM. 

Disorders  of  Circulation.  Active  In-peremia  is  partly  an  inflam-fl 
niatorj-  lesion,  partly  due  to  sudtlen  relief  of  pressure  within  th».l 
alKlomimil  cavity,  as  by  removal  of  lai^  tumors  and  ascitic  6uid. 

Venoua  stasis  causes  a  transudatiou  of  flnid  into  the  jielvic  org 
general  cavity,  according  to  its  amount,  and  if  in  lai^  quantit;f  1 
presses  the  diaphragm  upward.  General  sUms  causes  ascites  and  alsft  I 
hydropericardium  and  hydrothorax ;  portal  stasis  causes  simply  ascites,  i 
iis  with  hepatic  cbrliosis.  Hemorrhages  niuy  be  small  ecchvmoses, 
with  death  by  asphyxia,  and  in  the  hemorrhi^c  diathesis,  or  large  I 
amounts  of  blood  after  injury  to  alxioniinal  oi^ns. 

Inflammation.     All   forms  of   inflammation  in  serous  membranes  ] 
occur  in  tlie   peritoneum,  as  well  as  mixe<l  forms.      If  confined  to 
various  se<rtii>ns  of  the  cavity  the  disease  receives  special  names,  s 
j>cri hepatitis,  peritj'ph litis,  [lelvic  peritonitis,  etc, 

FrodnctiTe  peritonitis  may  be  the  sequel  to  an  exudative  inflamma-  , 
tion  or  l)e  producti\'e  from  the  first,  as  about  chronically  inflamed 
sections  of  the  intestine.  Adhesions  between  various  organs  are  the 
rcKult,  and  fibrous  bands  so  formed  may  be  the  cause  of  internal 
strangulatliiu.  Exudates  and  transudates  may  be  encapsulated,  and 
general  obliteration  of  the  cavity  by  adhesions  Iwatween  its  walls  may 
result. 

The  etiology  of  peritonitis  is  manifold,  but  most  cases  are  secondary. 
Primary  idiopathic  [leritonitis  is  extremely  rare. 
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A  metastatic  and  oommonly  suppurative  peritonitis  complicates 
pyemia,  typhoid  fever,  and  other  infectious  diseases.  Other  common 
sources  are  the  genital  organs,  as  with  puerperal  fever,  the  intestine 
with  typhlitis  and  perityphlitis,  the  liver  and  spleen  when  the  seat  of 
inflammations,  infection  from  wounds  during  operations  involving  the 
walls  and  perforation  of  hollow  organs,  as  the  stomach,  from  ulcers 
and  carcinoma.  Trauma  of  the  intestinal  canal,  hernia  and  strangula- 
tion, volvulus  and  invagination,  also  give  rise  to  peritonitis.  Death 
may  follow  quickly  from  absorption  of  toxin  from  putrefactive 
organisms,  even  before  the  inflanmiatory  reaction  occurs,  or  there  is  a 
feculent  and  purulent  inflammation. 

In  regard  to  prognosis  the  most  important  question  concerns  tlie 
localization  or  spread  of  the  lesion.  Perforations  usually  cause  a 
diffuse  peritonitis  unless  enclosed  by  adhesions.  Localized  inflamma- 
tion may  extend  from  other  organs,  especially  in  the  productive  form, 
but  also  with  the  exudative  if  not  of  too  great  intensity.  Fibrous 
adhesions  may  be  themselves  broken  through,  or  they  may  confine  the 
inflanmiation  and  its  purulent  exudate. 

Taberculosis.  Simple  tuberculosis  and  a  tuberculous  inflammation 
are  to  be  distinguished.  The  former  is  seldom  primary,  but  follows 
intestinal  and  other  lesions  of  the  same  nature,  and  is  often  cir- 
cumscribed. Tuberculous  peritonitis  is  fibrinopurulent,  or  at  times 
hemorrhagic,  and  commonly  secondary.  As  in  tuberculous  pleurisy, 
the  nodules  are  found  in  and  with  the  exudate.  Chronic  forms  of  the 
lesion  may  be  diffuse  or  circumscribed,  and  produce  firm  adliesions, 
which  enclose  caseous  masses.  Circumscribed  chronic  inflammation 
of  this  variety  is  common  with  chronic  tuberculosis  of  the  intestine,  and 
leads  to  thickening  of  the  serosa  and  adhasions  of  the  intestine. 

Tumors.  Primary  carcinoma,  sarcoma,  and  endothelioma  occur  as 
diffase  multiple  neoplasms  with  small  scattered  or  grouped  tumors,  and 
with  these  there  is  usually  serous  or  serofibrinous  peritonitis.  Produc- 
tive inflammation  and  adhesions  are  common.  As  subserous  tumors,  sar- 
coma, lipoma,  and  fibroma  occur,  and  dermoid  cysts  are  not  uncommon. 

Of  animal  parasites  echinococcus  may  be  mentioned. 

F.    DISEASES  OF  THE  PANCREAS. 

The  pancreas  consists  of  many  glandular  lobules,  visible  in  the 
gross,  and  between  them  there  is  fibrous  tissue.  The  epithelia  are 
cylindrical  and  polyhedral,  and  in  the  ducts  cylindrical. 
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Atrophy  of  the  paucreas  accumpanies  maraiuiiua  and  cnchexia, 
daily  flklK-tti-i. 

Cloudy  BwelUng  and  fatty  de^aeratioD  opciir  with  infectimts 
anil  iM.Umiiiijfp,  csjHHsially  pkisphoras. 

Partial  self-digestion  may  i<wur  during  the  dwitli  aguuy  or  before  it, 
and  is  common  post-mortem. 

A  frequent  regressive  change  is  lipomaicmU,  with  p'eat  increase  of 
the  interlobular  fat  and  ntrophy  of  tlie  gland.  It  is  met  with  id 
general  obesity  and  also  in  manidmuH,  and  may  convert  tlie  gland  into 
a  simple  mass  of  fat  surrounded  by  a  capsule.  In  other  cases  the 
atrophy  of  tlie  gland  may  be  primary.     The  cells  are  infiltrated  with  fat. 

.\  peculiar  lesion  of  the  pancreas  is  known  as  fat  linsue  luxroiM, 
falsely  called  "  fat  necrosis. "  In  slight  degrees  there  aresingleor 
tipic  small  poiute  of  opaque  yellowish-wliite  or  gray  color,  which  ws,f} 
become  confluent  and  involve  the  major  portion  of  the  gland.  The 
lesion  begins  by  the  death  of  the  interstitial  fat  tiseuc,  and  adjacent 
lobules  of  the  gland  are  then  involved  in  necrosis.  Microscopically 
these  parts  are  lacking  in  nuclei,  and  in  them  there  are  fat  celh 
retained  or  suffering  destruction,  fat  cn.'8tals  and  irregular  masses  of 
lime  combined  with  fatty  acids.  In  such  foci  hemorrhafie  ia  common, 
and  about  it  infiltration  with  small  romjd  cells  leads  at  last  to  demar- 
cation. The  dead  tissue  presents  then  as  a  gnimoua  material,  of  pale 
or  brownish  hue,  floating  in  a  cavity  which  is  partially  encapsulod. 
When  the  whole  gland  is  destroyed  it  also  may  float  in  the  cavity. 
Hemorrhages  may  be  severe  and  at  times  fatal.  With  the  necro^ 
there  may  be  perforation  of  tlie  duodenum  or  into  the  peritoneum. 
With  infection  from  the  intestine,  suppuration  and  gangrene  may 
follow.  Similar  lesions  are  at  times  observed  in  the  omentum,  the 
subperitoneal  fat,  and  the  mesenten.'. 

It  is  n<it  clear  how  much  the  pancreatic  condition  is  the  cause,  and 
how  much  it  is  the  result  of  the  changes  in  the  fat  tissue.  The  action 
of  the  pancreatic  ferment  splits  the  fat,  and  tlie  fatty  acid  combines  -j 
with  lime,  and  hence  may  cause  the  le.sion,  as  appears  after  tranmatism 
of  tJie  gland.  Disease  of  the  parenchyma,  pancreatic  stasis  with 
closure  of  the  duct,  hemorrhage  into  the  tissue,  and  inflammatory 
processes,  have  also  been  considered  causative,  and  the  use  of  alcohol 
to  excess,  general  obesitj',  cholelithiasis,  and  infections  have  bcm 
looked  upon  as  disposing  factors. 

;    and   mai-antic   results  may  follow  fat  necrosis,  and   similar 
may   Im'   noted   in   the  suboutiineons   fat.     Clinically   many 
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of  these  cases  resemble  intestinal  obstruction,  perhaps  connected  with 
secondary  lesions  in  the  celiac  plexus. 

Among  circulatory  disorders  hemorrhage  deserves  special  mention, 
for  it  occurs  at  times  in  severe  d^rees  and  without  assignable  cause. 
Pancreatic  apoplexy  may  be  fatal  apart  from  the  amount  of  blood  lost, 
probably  from  reflex  paralysis  of  the  heart,  shock,  and  involvement 
of  the  celiac  plexus  and  semilunar  ganglion.  The  rest  of  the  body 
on  autopsy  may  be  negative. 

In  conditions  of  general  cyanotic  induration,  especially  in  alcoholic 
and  cardiac  patients,  the  pancreas  may  be  very  firm. 

Inflammation.  Cloudy  swelling  occurs  as  in  other  organs,  and 
parenchymatous  inflammation  also;  the  latter  is  accompanied  by 
hyperemia,  and  is  thus  distinguished. 

Suppuration  involves  the  gland  from  neighboring  processes,  as 
gastric  ulcer,  or  is  metastatic.  With  fat  necrosis  it  depends  upon 
infection  from  the  intestine. 

Indurating  inflammation  occurs  with  atrophy  of  the  epithelium  from 
fibrous  hyperplasia  and  contraction  of  the  new  tissue,  and  this  process 
is  often  seen  in  the  course  of  tuberculosis  and  syphilis.  Indurative 
changes  and  diabetes  appear  to  have  a  peculiarly  distinct  relation. 
Diabetic  atrophy  differs  from  ordinaiy  cachectic  atrophy  in  several 
particulars.  In  diabetes  the  organ  is  relaxed  and  dark,  the  diminution 
affects  especially  the  thickness  of  the  organ  while  in  cachexia  it  is 
uniform,  the  gland  is  adherent  to  other  organs  while  in  cachexia  it  is 
more  distinct,  and  in  diabetes,  together  with  atrophy  of  epithelial 
elements,  there  is  hyperplasia  of  the  fibrous. 

Tnmors.  Carcinoma  is  the  most  important  pancreatic  tumor.  It 
is  usually  scirrhus  and  begins  in  the  head  of  the  gland.  It  may  cause 
compression  of  the  common  bile-duct  with  icterus,  compression  of  the 
duodenum  with  gastric  dilatation  and  catarrh,  compression  and  invasion 
of  the  portal  vein  with  stasis.  It  attacks  the  structures  about  it  and 
causes  metastases,  especially  in  the  liver. 

Dilatation  of  the  duct  of  Wirsung  may  follow  closure  of  its  lumen 
by  calculi  or  tumors,  and  usually  the  obstacle  involves  the  opening  of 
the  duct  at  the  papilla.  The  dilatation  may  affect  the  entire  duct, 
and  on  its  wall  prominent  folds  of  mucous  membrane  divide  its  length 
into  a  number  of  communicating  diverticula.  In  other  cases  a  cystic 
dilatation  forms  behind  the  obstacle.  This  resembles  similar  condi- 
tions in  the  salivary  ducts,  and  is  knoA\Ti  as  pancreatic  ranula.  Mul- 
tiple small  cysts  of  the  ducts,  from  catarrh  and  plugging,  have  been 
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termed  acne  of  the  pancreas.  Cysts  filled  >vith  bloody  fluid,  most 
often  in  the  tail  of  the  gland,  depend  partly  upon  primary  hemorrhages 
or  those  with  fat  necrosis,  and  partly  upon  cystic  dilatation  and  self- 
digestion.  In  the  duct  pancreatic  calculi  form,  like  those  in  the 
salivary  ducts,  and  may  reach  the  size  of  a  walnut.  They  consist  of 
carbonate  and  phosphate  of  lime,  and  their  formation  may  be  due  to 
catarrh  of  the  part.  They  cause  dilatation  and  cysts,  degeneiatioa 
and  interstitial  hyperplasia,  and  with  infection  a  suppurative  pan- 
creatitis may  develop. 


CHAPTER    XI. 

DISEASES  OF  THE  URINARY  SYSTEM. 

A.    THE  KIDNEY. 

The  glandular  parenchyma  of  the  kidney  consists  of  two  main 
divisions,  the  medullary  portion  and  the  cortex.  In  tlie  medulla  the 
pyramids  occur,  with  their  apices  in  the  calyces  of  the  pelvis,  and 
between  them  are  the  columns  of  Bertini.  From  tlie  periphery  of 
each  pyramid  tlie  medullary  rays  run  out  into  the  cortex.  The 
pyramids  consist  of  straight  collecting  tubes  and  the  cortex  of  con- 
voluted tubes.  In  the  cortical  lobules  the  Malpighian  bodies  or 
glomeruli  occur,  which  consist  of  a  coil  of  arterial  vessels  enclosed  in 
a  capsule  of  Bowman,  both  of  whose  layers  are  covered  by  epithelium. 
From  the  capsular  cavity  tlie  first  convoluted  portion  begins,  then 
Ixjnds  down  as  Henle's  loop  into  the  medullary  region,  ascends  to 
the  cortex  again,  and  forms  the  second  convoluted  tubule,  and  from 
here  passes  into  the  larger  collecting  tubes.  Many  of  these  last  join 
to  form  a  papillary  duct  which  empties  into  the  renal  pelvis.  All  the 
tubule,  except  the  descending  limb  of  Henle's  loop,  is  lined  with 
rather  high  cubical  or  cylindrical  epithelia  which  are  large  and  rich  in 
protoplasm. 

The  vascular  system  comes  into  close  relation  to  the  epithelium  at 
the  glomeruli.  The  branches  of  the  renal  artery  pass  between  the 
pyramids  and  form  arched  vessels  along  their  convexities,  and  from 
here  interlobular  vessels  pass  out  to  the  cortex  and  vasa  n^'ta  inward 
to  the  pyramids.  At  the  glomerulus  the  afferent  vessel  leads  into  the 
coil,  the  (afferent  leads  away  and  divides  into  capillaries  about  the  con- 
voluted tulK's.  (^thcT  vasa  recta  come  from  the  first  portion  of  the 
interlobuhxr  arteries  and  from  efferent  vessels,  and  with  the  accom- 
panying veins  give  the  j)eculir.r  alternate  nuirkings  of  the  j)art  which 
are  visible  in  the  gross.  Anastomosing  branches  come  from  the 
vessels  of  the  renal  capsule,  derived  from  twigs  of  the  renal,  supra- 
renal, lunihar,  ])hrenie,  and  spermatic  arteries.  The  veins  in  general 
correspond  to  the  arteries   as  described.      They  begin  as  prominent 

stellate  veins  under  the  capsule. 
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Id  t)ie  Dunual  organ  there  is  but  a  Bmail  amount  of  fibrous  ti^iM 
ftpitrt  from  the  vessels ;  betweeu  tlie  tubules  the  microscope  discovei 
little  beside  the  richly  developed  oipillariea  wltfi  their  endotfael 
nuclei.     In  the  papiihe  the  flbrous  tissue  is  mure  abundant. 

Malformation. 

Congenital  union  of  the  two  kitluevs  and  doubling  of  the  ureters  ami 
tile  commonest  anomalies.  The  former  is  called  "horseshoe"  kid- 1 
nej*.  When  the  organ  is  not  tiruily  attached  the  wandering  kidn^l 
results.  Numerous  cysts  may  be  found  in  the  organ  (congenital  erstift'l 
kidney).  One  kidney  may  be  lacking  and  then  the  other  is  vicariously  3 
hypertrophied. 

Disorders  of  Circiilation. 

Albamiimria.      In  certain  conditions  the  albuminous  serun 
out  of  the  vessels  into  the  renal  tiilxiltis,  and  histologically  it  can  ba  1 


found  here  by  boiling  or  otherwise  I'oiijrnhiting  it.  Albiuninuria  oooum  | 
witli  nearly  all  intensive  inflaraniations  of  tlie  kidneys,  and  also  ia  j 
general  <Iisea.ses  with  no  apparent  renal  lei^ion,  as  a  transitory  symptom 
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in  fevers,  iifter  poisons,  io  hydremia,  and  other  diaeaseii  of  the  bhwid, 
ivitli  general  circulatory  disorders,  and  with  epilepsy. 

Probably  the  albuminuria  is  caused  by  some  cliange  in  tlie  epithelia  of 
the  glomeruli  and  tlie  tubules,  and  in  the  capilkries,  because  of  inijtaired 
DUtrition,  or  general  or  local  disorder  of  the  circulation,  or  tlie  action 
of  toxic  substances.  The  albumin  may  form  solid  mai^ses  in  the  tubes, 
called  hyaJine  ca.sts,  of  glassy  appearance,  very  tender  and  jierhaps 
scarcely  visible,  which  may  reach  tiic  lentrth  of  several  millimetres 
and  dissolve  quickly  with  acetic  acid  and  slowly  witli  alkalies. 


■  be  part  of  a  general  condition,  but  it  usually  accom- 
panies degenerative  and  inflammatory  lesions  in  the  cortex,  especially 
btty  and  amyloid  changes. 

EnAalixm  axil  ibr'nnboHiH  of  renal  arteries  cause  infarcts  which  are 
oommonlv  anemic,  pale  yellow,  firm,  and  of  the  usual  wedge  shape  witli 
the  apex  inward;  they  are  often  summnded  by  a  broad  hyperemic 
or  hemorrhagic  margin.  In  mo.-'t  wises  they  lie  in  the  cortex,  and 
maybe  multiple.      Hoinorrhagio  infarcts  are  rare. 
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With  ischemia  from  thrombosis  and  embolism  the  affected  area 
within  twenty-four  hours  presents  a  loss  of  nuclei  and  conversion  of 
the  epithelia  into  granular  masses.  The  connective  tissue,  being  less 
sensitiv^e,  remains  alive  longer.  From  the  surrounding  tissue  a  pro- 
ductive process  leads  to  absorption  of  the  necrotic  elements  and  forma- 
tion of  a  scar,  in  which  the  glomeruli  may  persist  as  homogeneous 
bodies  without  nuclei  between  fibrous  bands,  more  or  less  pigmented 
where  hemorrhage  has  taken  place.  Subsequent  contraction,  especially 
if  multiple,  leads  to  a  coarse  lobulation  of  tlie  organ. 

Congestive  hyperemia  is  often  the  beginning  and  an  accompaniment 
of  inflammation,  and  is  most  evident  in  the  medulla. 

VenoxLs  ntasis  may  be  due  to  local  causes,  as  thrombosis  of  the  renal 
vein  or  the  vena  cava  inferior,  and  renders  the  kidney  larger  and 
darker  and  more  filled  with  blood  than  normal. 

Disorders  of  the  general  circulation  cause  cyanotic  induration,  which 
may  be  recognized  by  the  increased  blood  content,  the  slight  increase 
in  size,  the  broader  cortex,  and  firmer  consistence.  In  part  tliis  is  tlie 
immediate  consequence  of  hypertrophy  of  the  heart  and  associated 
arterio-fibrosis,  which  causes  lengthening  and  tortuosity  of  the  capil- 
hiries  and  thickening  of  their  walls. 

In  other  cases  it  follows  the  general  passive  congestion  from  weak- 
ness of  the  hoiiii:.  The  stellate  veins  and  those  of  the  glomeruli  and 
between  the  lobules  are  filled  with  blood  and  a])pe4ir  as  dark  lines  in 
the  cortex,  and  the  })y  rain  ids  are  very  dark  with  the  filling  of  the 
veuie  rectie. 

Microscopically  this  condition  causes  an  increase  of  the  delicate  con- 
nective tissue  throughout  the  org:m  as  a  sim])le  hvj>erpljisia  without 
much  cell  ])roliferation.  It  is  especially  noticeable  in  the  nie<lulla. 
In  the  cortex  where  the  stellate  and  the  interlobular  veins  unite  and 
elsewhere  about  the  vessels,  fibrosis  with  atrophy  of  the  epithelia  in 
places  may  be  found,  and  in  coiise(iuence  of  the  loss  of  tissue  there  are 
dej^ressions  on  the  surface  of  the  orgjui.  With  further  atrophy  the 
surface  becomes  distinctly  gnunilar,  and  the  pyramids  may  also  he 
visibly  smaller.  The  origin  of  these*  changes  is  found  in  the  increast^l 
])rossure  from  the  dilated  vessels  and  the  contraction  of  hy])erj)lastic 
fibrous  tissue. 

Hyaline  casts  accompany  the  condition  very  soon,  the  result  of 
transudation,  and  minute  hemorrhag(\s  also  may  occur  both  in  the 
glomeruli  and  the  interstitial  tissu(\  Pigment  granules  are  then  found 
in  the  ej)ithelia. 


PLATE  XXIV. 
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Par  enchymalous    Nephi  ills        Fixed    in    Flemming' 
rii-nd,  stained  >a'iiIi  sarranin  and  picric  acid, 
fat  stained  witli  osinic  acid. 
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Degeneration  and   ParenchymatouB  InBammation. 

Simple  piirciwlii/m(thu«  'hyi-iteradoii  iri  spcfiiilly  I'ltmmou  witli  gen- 
eral diseaseK  eilLer  as  cloudy  swelling  or  -ts  u  fatty  cliautre  The 
codvqIu  ed  tubules  aid  tic  glomerul  are  mot 
m\  I  ed  the  c<  llecting  tubes  le.  s  so  In  cloudj 
s  elling  the  cortex  s  a  em  c  1  reader  and  more 
opaque  than  normal  lu  fatt\  degenerat  on  t  9 
spotted  w  tl  yello  po  uts  o£  fat  Both  k  duej  s 
are  affected 

bitch  lea  om<  accomp  >  d  pi  tfaeria  scarlatma, 
measles  and  otl  er  mfett  ous  diseaaes  as  well  as 
po  soning  1 J  phosphorus  and  arsen  c  permc  oa 
anemia   and  eeneral  c  rculatory  ditjorders  wh  cl       ouayswa   ngo  rena  ep 

*•  •'  thella.     Arte   FOttered. 

lessen  the  nutntion  of  the  k  dneys 

From  s  mple  pnrcnchymatt  us  degenerat  on  tl  ere  are  man>  trans 
tions  to  parencl  ym  t        nepl  r  t      that  s  t    processes     here  an  added 


iff     : 
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element  ia  found   beside    the   regressive.     Transudation,   cxtidatioi 
cellular  infiltration   and  proliferation  wliicii   involve  the  tubules, 
glomeruli,  and  the  interstitial  Hubstanre,  and  more  or  less  fatty  deg 
eration  of  the  iutei-stitial  tissue  may  l»e  foimd. 

According  to  the  prominence  of  special  features,  (Jie  kidney  pre 
varioiw  appearances.  In  many  eases  cloudy  and  fatti.'  degeneratioa 
are  the  most  pronounced  le.sious.  Hence  tlip  cortex  is  o)mque,  of  a 
cloudy  gray,  aneniic,  somewhat  broad  and  swollen  on  section,  and  the 
medullary  rays,  leas  affected,  appear  as  clear  shining  lines  in  the  cloud; 
backgrotmd.      Albiuuinuria  and  hyaline  casts  are  commonly  observe 


the  latter  especially  m  tlie  straight  tubes.  In  the  cpitbclia  of  the 
tuhule.'i  there  ia  either  granular  or  fatty  degeneration,  and,  in  certmii 
poisonings,  extensive  necrosis;  desquamation  of  the  cpithelia  may  luy 
bare  a  long  section  of  the  tubule.  The  cpithelia,  singly  and  in  gronps. 
with  casts,  both  granular  anl  lioniofreneoiis  and  blood,  t<^ther  witli 
red  and  white  blood  cells,  are  found  in  the-  urine.  The  glomeruli  may 
be  distcndefl  with  blood,  and  if  it  tills  their  capsules  they  may  be.d 
visible  in  the  gross  as  red  points.  Hemorrhages  in  the  stroma  givail 
the  kidiiry  n  mottled  loot  at  times.  When  much  blood  occurs  in  tfie 
li-i<iii  is  termed  hemorrhagic  nephritis.      Edema  of  the  whole 
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kidney  may  enlarge  it.     The  pyramids  are  often  very  congested,  in 
marked  contrast  to  the  anemic  cortex. 

In  many  cases  there  is  an  inflammatory  proliferation  of  the  cells  in 
the  capsule  of  Bowman,  like  that  seen  in  inflamed  mucous  membranes, 
but  the  new  cells  rapidly  undergo  cloudy  and  fatty  degeneration, 
desquamate,  and  distend  the  capsule.  The  collection  of  leucocytes 
within  the  vessels  aids  in  giving  the  part  an  abnormal  richness  in 
nuclei.  Altered  glomeruli  may  be  visible  to  the  naked  eye  as  grayish 
corpuscles.  In  some  cases  of  nephritis  the  glomeruli  are  alone  or 
especially  involved,  and  the  rest  of  the  organ  presents  but  little  which 
is  abnormal.  This  is  called  glomerular  nephritis  and  is  conmion  with 
scarlet  fever.  Because  of  the  functional  importance  of  the  glomeruli 
the  consequences  of  the  lesion  are  severe. 

In  otlier  cases  there  is  small-cell  infiltration  of  the  stroma  and 
increase  of  the  fibrous  tissue  about  glomeruli  and  between  urinary 
tubules.  This  is  called  acute  interstitial  nephritis.  On  the  fresh 
section  the  markings  of  the  cortex  are  lost  because  of  the  grayish 
infiltration. 

Desquamative  papillary  nephritis  is  usually  secondary  to  pyelitis. 
It  is  accompanied  by  catarrhal  proliferation  and  desquamation  of 
epithelia  in  the  large  collecting  tubes,  especially  at  the  papillae,  similar 
to  the  lesions  in  the  capsules  of  the  glomeruli.  The  pyramids  are 
then  marked  by  grayish-yellow  lines  converging  to  the  apices,  corre- 
sponding to  the  distended  tubes.  Pressure  expels  from  the  papillae  a 
turbid  fluid  made  up  of  epithelium  and  leucocytes. 

Acute  nepluritis  is  sometimes  primarj'^,  sometimes  secondary  to  the 
diseases  mentioned.  The  lesion  is  bilateral,  and  may  be  referred  to  the 
excretory  function  of  the  organ  for  injurious  and  toxic  substances  which 
circulate  with  the  blood. 

The  lesions  so  far  described  may  characterize  chronic  parerwhymaious 
nephritis  also,  either  as  a  sequel  to  an  acute  attack  or  developing 
slowly  from  the  start.  The  tubules  are  filled  with  red  and  white  blood 
cells,  desquamated  epithelia,  and  casts  of  various  kinds,  and  in  the 
glomeruli  des(iuamation  and  degeneration,  and  proliferation,  occur  as 
already  noted.  In  the  stroma  cellular  infiltration  and  proliferation, 
and  often  hemorrliages,  may  be  observed.  All  these  changes  combine 
in  varying  j^roportions,  and  may  affect  certain  areas  of  the  kidney 
rather  Uian  the  whole  of  it.  In  general  they  are  of  slighter  intensity 
than  the  acute  lesions,  and  the  epitlielium  is  usually  in  fatty  degenera- 
tion. 
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proceimen    foUiiw.      Urinary   tubules  low 


Atrophic  and  Induralh 
their  epithelium,   collapse,  and  l)eix)me  obliterated.      The  glomeruli 
become  altered  and  functionless,  and  the  inactive  tubules  connected 
with  them  atrophy.      Wlien  such  defects  lie  near  the  surfaw,  esp«KtiaU) 
if  fibrous  hyperplasia  exists  about  them,  there  is  a  depi-c^ion, 
with  multiple  areas  the  whole  sui-faee  is  granular. 

The  gross  appearance  of  the  kidney  varies  with  the  prevallinjr  lesiooi] 
The  oi^;au  may  be  slightly  enki^-d,  but  less  tlian  iu  the  aeute  ft 
and  the  cortex  is  swollen.  A'ery  feitty  organs  are  yellowish  white. 
In  tlie  cortex  tlie  section  has  alternate  yellow,  fatty  lobules,  and  dark 
veins,  and  the  pyramids  arc  hyperefnic.  This  form,  the  so-called 
large  white  kidney,  is  a  relatively  severe  and  rapid  form  of  nephril 
Hemorrhages  may  take  place  in  varying  d^rees.     The  large  red 


liooi^^H 


Urinary  ojH.    (After  StirxBT-UOLLIB.) 


ney,  or  chronic  hemorrhagic  nephritis,  presents  less  evidence  of  fatty 
degeneration,  but  far  more  hemorrhage  in  glomeruli,  tubules,  and 
stroma,  and  heace  It  lias  a  uniform  or  mottled  reil  color,  Tlie  dis- 
tended vessels  and  glomendi  may  Itc  clejirly  visible.  Witli  each  of 
these  forms  amyloid  changes  are  common.  With  tJie  large  red  kid- 
nev,  because  of  its  alow  course,  the  loeiil  Ixi?"!  ilepressions  are  viyrv 
common,  and  tlie  organ  is  at  once  enlargetl  and  granular.  This  may 
pass  finally  into  a  true  gnmular  atrophy.  In  gcnend  the  course  0^3 
the  disesise  may  be  reckoned  by  months. 

Parenchymatous  nephritis  is  rec^giiizeil  hy  the  preseiice  of  certain  J 
elements  in  tlie  urine.  Albumen,  reil  and  white  cells,  d^rencmtedl 
epitliclia,  and  casts  are  the  imjwrtaut  onstituents.  The  easts  mayJ 
be  of  the  following  kinds:  (1)  Hyaline;  (2)  granidar,  mode  fmmJ 
detritus  or  covered  with  it;  (3)  compact  yellow,  waxy  cylinders;  (4^1 
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made  of  blcxx]  wlls ;  (-5)  musses  of  desquamated  epitlielia ;  (6)  cylin- 
dnjids,  long,  delicate,  irregular  cyliuders  with  longitudinal  strite  and 
ravelled  ends ;  (7)  casts  on  which  red,  white,  or  epitlielud  cells  are 
adherent. 

At  the  luitopsy  in  the  chronic  forms  of  nephritis  tlie  heart  is  lai^, 
tliere  is  general  arttirio-rtbrosia ;  with  uremia  tliere  may  be  catarrhal  or 
diphtlieritic  enteritis  and  frequently  edema  of  the  brain. 


Amyloid  degeneration  may  be  part  of  a  general  change  of  this  nature, 
or  \>^a^\  in  the  kidney,  and  in  the  latter  form  it  often  accompanies 
chronic  iiiHiiiiiiniitory  processes.  The  ]»art  affected  is  most  often  the 
glomerulus,  certain  coils  of  its  vessels  and  then  the  entire  arterial  tuft 
becoming  obliterated,  and  the  tubule  connected  with  it,  deprived  of 
ita  blood  and  its  funt-tion,  suffering  fatty  degeneration.  From  the 
glomeruli  the  amyloid  process  involves  the  ba.sement  membrane  of  tlie 
tubules. 
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Slight  degrees  of  amyloid  are  discovered  only  by  the  microsa^ 
With  marked  ctuuige  t!ie  orguu  is  large,  firm,  with  broad  cortex,  c 
waxy  yellow  color,  irn^lurly  spotted,  and  the  amyloid  coils  of  vessels 
appear  as  glassy  bodies.      The  color  dei>ends  upon  the  accompanying 
fatty  changes  and  anemia.     The  pyramids  are  redder,  pale  or  dark. 

tilyoogenic  degeneration  in  tlie  renal  epithelium  is  common  i 
diabetes. 

Calcification  of  necrotic  portions,  as  infarcts,  may  occur  very  earlyj 

Necrosis,  apart  from  embolism  and  thrombosis,  occurs  in  the  corns 
of  many  inRammation:*,  about  uric  acid  infercts,  after  poisoning  wit 
chlorate  of  potash  and  chromic  suits,  and  with  diabetew.  The  necrots 
epithelia  lose  tlieir  nuclei  and  desquiimatc  or  calcify. 

Atrophic  and  ladnrative  Processes. 

As  in  all  organs,  reual  iitrophy  may  bo  part  of  a  general  pre 
which  reduces  the  size  and  tiie  constituents  of  the  organ,  both  In  o 
age,  inanition,  and  cachexias. 

In  most  caaea  the  organ  is  not  uniformly  decreased  in  size,  so  ti 
while  the  cortex  in  general  is  narrow  there  are  specially  maria 
dejtressions  on  the  surface  here  and  there,  and  tlie  surface  betv 
may  be  more  or  less  granular;  hence  the  name  granular  atrophy  \ 
applied  to  the  condition.  In  some  cases  tlie  process  b  uniformljr  (1 
tributed. 

Arterio-Bclerosia  of  the  renal  artery  and  its  brandies  is  always  a 
pauicd  by  atrophy,  and  many  of  the  senile  cases  are  uioluded  undi 
this  head. 

Wlien  well  develojMsd  the  atheromatous  vessels  appear  on  the  ( 
surface  as  thick-walled,  gaping  lumina,  or  else  they  may  be  partially^ 
obliterated ;  the  latter  change  is  p]KK;iaUy  marked  in  the  small  vessels,  f 
seen  only  by  tlie  microscope.     The  impermeable  tufts  of  the  glomemli 
become  merged  with  their  capsule  oa  structureless  spheroids,  and  the 
tubules    lose    tlicir    epithelium,    c<>lla])se,  and   are   obliterated.     The 
atrophic  tubes  may  contain  a  colloid  material,  and  are  often  dilated  to 


The  arterio-flclerotic  kidney  is  distinguLilied  from  atrophy  with 
stasis  by  the  overfilled  veins  of  the  latter,  even  when  very  rnuoh 
decrea.>»ed  in  sine  (contracted  kidney).  This  cvanotio  induration  ia 
foimd  with  many  heart  diseaises,  and  transitions  occur  between  it  and 
granular  atrophy.  The  stellat*',  interlobular,  and  straight  veins  are 
distinct  because  of  their  coutalncd  blood.     The  pvramids  also  suffer 
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atrophy  and  become  shorter,  so  that  an  apparent  increase  of  tlie  renal 
pelvis  is  observed  with  more  fat  than  ii^ual  between  the  calyces.  The 
taiuse  of  the  cyanotic  induration  is  the  distention  of  tlie  veins  and  the 
liypcrpl)it>ia  of  the  stroma,  which  leads  to  deatructioD  of  countless 
tubules  and  glomeruli. 

In  many  cascA,  cllnicidly  of  the  greatest  importance,  beside  simple 
atrophy  tliere  are  inflammatory  ietiious,  especially  an  interstitial  pro- 
liferation which  leads  to  compression  ot  tubules  and  glomeruli.  Con- 
tr.ictiou  wiuses  granular  atrophy  as  before,  with  increased  firmness  of 


gf.  ThlDkened  t(k 


V 


las  at  MmphT  snd  Ddarmtlan  h  Atroph  c  tabnle 
b'.  RoUDd-iwI]  ItifiUraUoQ.  e.  D«pre9Sloa  of  tUe  >ur- 
I  less  aObcteil,     A.   Wider  tubule,     /i',   Cj-tlic  lubule. 


the  organ,  or  the  process  may  l>e  more  uniform.  This  is  cuJled 
chronic  interstitial  or  indurative  nephritis.  It  may  be  associated  with 
the  Viificular  lesions  already  discussed.  lu  ite  most  important  form 
this  chronic  interstitial  nephritis  begins  as  a  primary  contracting  con- 
dition, of  ^low  (x>nrse. 

This  form  of  chronic  interstitial  nephritis  is  accompanied  by  sojiftei-ed 
B  of  libnius  hy|)erpLisia,  and  couwefjuent  irregidar  coutraetion,  the 
i  gradually  iucreasing  in  extent  and  number  of  areas  affected, 
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while  the  pareuehyma  may  for  a  long  time  be  spared.     The 
in  die  atrophic  plaees  iire  small  witii  a  iiarrower  lumen  aud  flattei 
cpitlicliuu,  and  may  coDtain  hyaliue  or  waxy  tiists.     Between 
there  is  gruuulation  tissue  in  various  stages  of  pniliferatiou  and 
traotion,  an<i  in  many  places  the  tubulew  are  lust  and  only  fibmus 
remains.     The  glomenili  suffer  hyaline  olianges  in  a  few,  and  thai 


in  many  nf  their  vessels,  which  become  impermeable,  fibrous  h; 
plasiu  ct>nstrictrt  tlieir  vessels  at  tlie  hilum  and  invades  their  cavil 
fusing  will)  the  <lenuded  capsule,  and  the  enil  of  the  prooei^s  is 
conversion  of  the  glomerulus  into  a  homogcueoiis  mass  of  fibrous 
These  lesions  liave  tlieir  main  seat  in  the  cortex,  where  thcv 
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witL  i-ilaiiiii  of  tissue  which  ia  little  affectwl  or  iu  fatty  degeneration. 
Both  arteries  aud  veins  also  suffer  thickening  of  their  walls  in  the 
onurse  nf  time. 

In  the  grosH  the  kiduey  of  chroni<'  iutcrstitiul  uepliritia  may  bo 
reduced  oue-lialf  to  two-thirds  in  size,  it  is  increased  iu  coosistenoe, 
the  fatty  Mipsule  may  he  iacreased,  the  iibrous  capsule  is  thick  and 
adherent.  After  removal  of  the  capsule  the  kidney  appears  iinemtc, 
beset  with  grayish -yellow  granules,  rounded,  and  of  various  si/es,  and 
the  depresseil  portions  of  redder  color  fjive  the  surfat*  an  irregularly 
mottled  look.     Small  Avliiti-*h   [>o!nb< 

corresponding  to  destroyed  glomemli  r^ 

niav  be  found  on  the  surface.     Small  ^  " 

reti'ntion  cysts  are  ^  erj-  common,  and 
may  be  numerous.  On  the  cut  -sur- 
face tile  cortex  may  be  reduced  to 
1  to  2  millimetres,  and  specially  con- 
tracted jmrts  uccur.  The  pyramids 
may  be  short  and  the  pelvis  widened. 

Both  ki(hiey«  are  uniformly  affected 
as  a  nde.     The  producing  cause  of  die  _  ^    '' 

lesion  ma^  l)e  jui  attjick  of  acute  uc- 

pliritis  witli  an  infectious  di^casc,  dis-  oiuui^iu.itoLuJtBtULiHL.iu  iiji.Lhj« 
turbance.  «l  met„boliMii  as  gout,  and  Sj'C!?  SiVjS'S  SS'Sil" 
chemical   action   as   from   alcohol   and      idarker),    e»lemaUj    Itmae    coQueMlve 

lead, 

Tlie  long  clinical  course  and  the  relatively  few  ulinieal  symptoms 

may  be  explauied  by  the  slow  developraeut  of  the  atrophic  foci  and  the 

retainorl  fuin'tiou  it{  the   jmrts  between.      Hypertrophy  of  tlie  heart 

uds  by  increased  arterial  pi-essnre  iu  the  excretion  of  the  urine.      In 

many  cases  the  daily  quantity  of  urine  is  enormon^j,  a  fact  not  yet 

;  clearly  explained.     Iu  the  end  the  kidney  becomes  insufficient,  and 

k  tixe  cardiac  cmipensatiou   is  lost,  aud  tlie  symptoms  of  edema,  albu- 

I  BuQiiriar  rctmitis,  and  uremia  develop. 

CSiTonic  parenchymatous  nephritis  may  pass  over  into  chronic  inter- 
1  nephritis,  and  this  is  called  tlic  •wooDclary  contracted  kidney, 
I  distinguished   from  the  primary  form,   which   bt^ins  as   already 

ribed. 

Other  combinations  may  occur.     -Vmvltiul   granular  atrophy  may 
^■nBOiDpany  m.irkfil  ilegenemtion  of  thi-,  vai  iety,  but  usually  amyloid 
19  accompany  the  inflammatory  lesions. 
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Renal  Cysts. 

OoUold  cysts  result  fmtn  the  production  of  such  material  by  the 
epithelium  of  diseased  tubules.  Their  coDteuts  may  be  gehidnous  or 
dried,  yellow  or  brownish  matter.  Tliey  are  common  in  chronic 
inflamiiiatiou,  es[>ecially  In  the  iirterio-sclerotic  atrophy. 

Setention  cysts  sire  comniou  with  cliroiiio  iuterstitial  nephritLS,  con- 
tain a  thinner  fluid,  and  arc  due  to  cicatricial  occlusion  of  renal  tubules. 
If  confluent  they  may  attiiiii  ii  large  size, 

Ottier  cysts  apjiear  to  l)e  small  piii)illary  adenomas,  and  these,  like 
simple  retention  cyst-f,  may  ix;cur  in  apparently  normal  kidneys. 
Otlicr  cases  present  hii^  «vsts  which  may  Icsive  but  little  parenchyma 
between  them,  and  may  affect  one  or  Iwth  kidneys.  They  are  usually 
a  congenital  anomaly. 

Urinary  Stasis — Hydronephrosis.  Various  obstacles  may  interfere 
with  the  outflow  of  tlic  urine  from  the  kidney.  Urinary  calculi  in  tlie 
|»elvis,  the  ureter,  or  at  its  enti-anee  into  tli<;  bladder,  dislocation  of 
the  kidney,  and  folds  or  twists  in  the  ureter,  hypertrophy  of  the  pros- 
t;ite,  sfiirs  and  tumors  which  press  npcin  various  jiortions  of  tlie  canal, 
carcinoma  of  the  uterns  invadinjr  tli<^  ureters,  pre^ancy  with  cnm- 
pres-iion  of  these  tuln'-s,  and  cniiiredital  (viuditions,  all  may  lead  to 
hyilrnno|)hrosis,  Tlic  result  is  dilalation  nf  tlie  renal  pel^Hs  and  i>er- 
Iiaps  of  the  wln)le  ureter  also,  'I'he  ]n-essure  flattens  the  papillae, 
dilates  tlie  cidyces,  and  cjuises  atn.pliy  cif  uvcn  tlic  cortex  at  last. 


I.  DISEASES  OF  THE  UBINABY  SYSTEM.  427 

The  glomeruli  show  all  stages  of  atrophic  d^eneration,  and  the 
.Sqpithelia  of  the  tubules  are  flattened;  indurative  processes  make  a 
SPgrauular  surface,  and  still  further  reduce  the  size  of  the  organ.  At 
Blast  the  kidney  may  be  nothing  but  a  thin-walled  sac,  and  continued 
r  secretion  of  mucous  fluid  may  enlarge  it  many  times  beyond  the  normal 

size.     The  fluid,    at  first  urinous,    becomes  more  and  more  simply 

hydropic  or  contains  fatty  and  colloid  material. 

Ooncretions. 

Deposits  of  various  materials  from  the  circulating  blood  are  boimd 
p  up  with  tlie  function  of  the  kidney.  Such  precipitates  are  conmion  in 
f  the  straight  collecting  tubes  and  less  often  in  the  stroma,  and  are 
^     sometimes  called  infarcts. 

1.  Uric  acid  infarcts  form  in  the  newborn  after  the  second  day, 
often  in  connection  with  slight  icterus,  and  appear  on  the  surface  of 
the  pyramid  as  converging  lines  of  yellowish  color,  which  consist  of 
urate  of  ammonia.  Microscopically  there  are  granular  and  spiculate 
masses  in  the  tubes  which  dissolve  with  hydrochloric  and  acetic  acid 
and  leave  uric  acid  crystals  after  evaporation  of  the  solution. 

2.  Calcium  salts  make  such  deposits  in  the  aged,  frequently  asso- 
ciated with  calculi  in  the  renal  pelvis.  Addition  of  hydrochloric  acid 
dissolves  these  precipitates  with  formation  of  gas.  Slight  degrees  of 
the  condition  are  common.  It  is  fairly  constant  in  poisoning  ynth 
bichloride  of  mercury  and  other  chemicals,  and  with  metastasis  of 
bony  material  in  osseous  destruction  of  various  kinds. 

3.  Precipitates  of  urate  of  soda  make  whitish  points  and  stripes  in 
both  cortex  and  meilulla  in  gouty  subjects. 

4.  Bilirubin  infarcts  in  the  medulla  are  common  with  uric  acid 
precipitates  of  the  newborn.  The  pigment  occurs  as  needles  or  tables. 
Granular  biliary  pigment  is  found  in  the  adult  kidney  with  chronic 
icterus  and  acute  yellow  atrophy ;  it  is  usually  crystalline. 

5.  Hemoglobin  infarcts  are  composed  of  masses  and  granules  of 
I^Jlimwiiish  amorphous  or  crystalline  nature,  arranged  in  spot^  and  lines 

«it  the  kidney,  especially  in  the  medulla.      This  is  observed 
'^aasnun  chlorate  and  in  hemoglobinuria. 

thre  Nephritis. 

the  kidney  through  the  blood,  from 
*   vicinity    of    the   organ  (para- 
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Arriving  by  the  blood  the  orgunisms  usimlly  lodge  iii  the  glomeruli 
And  capilliiries  of  the  cortex,  imd  produce  small  abscesses  of  the  size 
of  n  pin's  head,  numerous  and  surrounded  by  a  ring  of  hyperemia. 
Parenchymatous  degeneration  of  the  organ  is  commonly  present, 
^mple  or  inflamiuatory.  These  abscesses  are  found  with  pyemia, 
ulcerative  endocarditis,  and  other  infections.  In  the  case  of  malig- 
nant cudocarditis  not  only  bacteria  but  large  infected  emboli  may  be 
carried  to  the  kidney.  The  resulting  infarcts  quickly  suppurate,  aad 
the  large  abscesses  are  found  especially  in  the  cortex ;  it  is  not  always 
clear  whether  the  abscesses  depend  on  micro-organisms  or  ou  softeued 
infarcts. 

Another  fonn  of  hematogenous  infection  makes  yellowish  liue^i  lu 
the  pyramids,  and  the  tubes  there  are  filled  with  bacteria,  leucocytes, 


and  detritus.  Prohahly  the  losion  is  the  result  of  excretion  of  bacteriji 
by  the  kidneys,  the  gi.'rnis  lodging  in  the  collecting  tultes  and  setting 
up  inflammatory  resirtions,  'I'his  is  ciilkil  uejihritui  jHijiillnris 
mifcotirii. 

When  tlie  pyogenic  opg;iuisms  conic  frnni  tlie  urinary  channels,  the 
commomvit  source  is  a  cystitis  or  uhcnitivc  inHiuumatiou  of  the  ureters, 
oi"  a  utHiplasm  of  the  tract  wliicli  is  breaking  down.  In  all  «iscs  the 
muco^i  of  the  pelvLS  is  attjickcd,  niiiking  a  suppurative  pyelitis,  and 
from  tills  a  pyelonephritis  develops  which  resembles  the  myc()tic 
]Ki|iillarv  lesion.  With  a  couiiuou  origin  hydronephrosis  and  this 
form  may  i-oineide,  as  with  calculi  c)r  cari'iiioma  of  the  base  of  tlit* 
bhidder.  ' 
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Infectious  Granulomata.  Tul)erculoBi8  of  the  kidney  follows 
general  infection  or  local  disease  of  other  organs,  as  the  lungs,  and  is 
due  to  infection  through  the  blood.  Miliary  and  conglomerate 
tubercles  result  in  the  kidney. 

Miliary  nodules  on  the  cortex  and  medulla  accompany  general  infec- 
tion, and  less  often  pulmonary  phthisis. 

Less  frecjuently  conglomerate  tubercles  are  associated  with  tubercu- 
losis of  the  lungs,  resembling  the  caseous  miliary  nodules,  and  result- 
ing from  fiLsion  of  many  of  these.  They  are  commonest  in  the  cortex, 
may  be  fibrous  at  their  edges,  and  surrounded  by  fresh  scattered 
tubercles. 

A  third  form  of  renal  tuberculosis  begins  in  the  papillse  or  the 
calyces  and  sprejids  along  the  urinary  tubules  toward  the  cortex. 
There  are  then  fewer  circumscribed  tubercles,  but  lines,  and  later 
masses,  of  caseous  material  in  the  medulla,  which  may  join  and  reach 
a  large  size.  This  is  called  papillar}'^  tuberculous  nephritis.  The 
mucosa  of  the  calyces  and  ureters  may  be  involved  in  caseous  ulcera- 
tion, and  in  time  the  pelvis  becomes  wide  and  necrotic,  with  more  or 
less  necrotic  contents — phthisis  renalis  tuberculosa. 

Possibly  in  many  of  these  cases  the  infection  comes  from  the  ureters 
or  lower  in  the  tract,  but  in  most  cases  it  results  from  hematogenous 
infection,  perhaps  during  excretion  of  the  bacilli.  The  urine  regularly 
contains  the  bacilli  in  these  lesions. 

Syphilis  of  the  kidney  may  occur  as  gummata  or  granular  atrophy 
from  disease  of  the  vessels.      Amyloid  changes  are  common  with  it. 

Tumors.  Epithelial  carcinoma  is  uncommon  in  the  kidneys,  most 
of  die  neoplasms  considered  as  such  are  really  hypernephroma,  sar- 
coma, or  endothelioma.      Fibroma  is  also  common. 

Many  of  the  culenomata  of  the  ki(hiey  begin  in  scattered  portions  of 
adrenal  tissue,  which  usually  lie  under  the  c^ipsule  and  make  small 
circumscrilKid  tumors  which  resemble  the  cortex  of  the  adrenal. 
Microscopically  this  resemblance  is  demonstml)le,  and  the  cells  are 
apt  to  be  so  fatty  at  times  as  to  resemble  lipoma.  The  name  driinm 
lipomatodcii  aherram  renin  (Grawitz)  has  been  given  to  these  neoplasms. 
They  may  resemble  angioma  because  of  their  dilated  vessels.  The 
tumor  may  ro^ic'h  a  large  size  and  became  malignant,  breaking  into 
the  veins  and  forming  metastatic  growths.  Other  tumors  which 
resemble  those  in  the  gross  are  composed  of  cylindrical  endothelia, 
investing  blood  spaces  which  are  filled  with  blood,  and  fatty  degenera- 
tion of  the  cells  is  frequent. 
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Congenitul  adenottarooma,  or  the  same  tumor  developing  early  I 
life,  is  Dot  rare.     It  may  be  due  b>  scattered  germinal  tismie  of  t 
embrj'o,  ur  be  derived  from  the  kiduey  by  metaplasiu.     Met 
earcinomu  and  sarcoma  occur,  and  fibromyomn  of  the  capsule 
tiuies  encouatered. 

Parasites.      Ex;hinococcus,  cyaticercus  cellulosje,  and  filaria  are  I 
times  observeti  in  tlie  kiduey,  tlie  latter  passing  out  witli  the  urine. 


B.    DISEASES  OF  THE  URINA£T  PASSAGES. 

Doubling  of  the  reual  pelvis  aud  of  the  upper  cud  of  the  ureter, 
entrance  of  the  ureter  into  the  seminal  vesicle,  or  the  urethra  or  i>ther 
abnormal  places,  congenital  hydronephrosis  from  stricture  of  th< 
ureter,  imperforate  and  bent  ureters,  and  those  provided  with  valves, 
are  the  commonest  malformations. 

Concretions  in  the  renal  |)elvis  may  l>e  forme*!  there  or  excreted' 
from  the  kidney,  aud  if  large  they  may  reproduce  the  bmueJiing  caly 
like  a  piece  of  coral.  (See  Calculi,  p.  432.)  Such  concretions  cause 
pyelitis  calculosa  and  pyelonephritis,  paranephritis,  and  perforation 
ioto  the  intestine ;  if  on  both  sides,  hydrouepbrosis  and  uremia  m^j 
result 

Tumors  are  usually  carcinoma  from  the  uterus  and  elsewhere,  whi 
invades  the  ureters  secondarily,  and  a  large  percentage  of  womai 
uterine  cancer  die  thus  of  retention  and  uremia. 

Bladder. 

Hemorrhage  may  be  due  to  injury  of  the  vesical  wall  by  calculus,  or 
the  presence  of  a  papilloma  or  cjircinoma,  or  fracture  of  the  pelvic 
bones  and  injury  to  tlie  bladder,  or  hemorrhagic  diatheses  and  vesical 
hemorrhoids. 

Catarrhal  Inflammation.  Acute  cystitis  is  ofteu  the  result  of  decoi 
position  of  urine  hv  the  action  of  bacteria,  as  the  bacillus  proteus.. 
Tht-v  euttr  the  blatlder  with  the  introduction  of  instnunents.  Chemi- 
cal substances  u'led  for  ivashing  the  bladder,  or  excreted,  as  cantharidin, 
raav  al^o  cause  the  lesion.  Other  Ixicteria  come  from  the  uretJira  and 
irntite  the  nuicous  membrane  or  set  up  fermentation  of  the  urine,  and 
thus  cau«e  cvstitis.  Retention  of  urine  is  very  apt  to  be  followed 
such  fermentation. 

With  acate  csrstitia  the  mucosa  is  h^-peremic,  often  ecchymotic, 
epitlielium  is  cloudy  aud  desqiiamatiiig  and  proliferating,  and  its 
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are  found  in  the  urine  mixed  with  pus  cells  and  many  bacteria.  The 
reaction  of  the  urine  may  be  acid  or  alkaline.  With  purulent  catarrh 
a  thick,  ropy  mass  of  altered  pus  cells  is  found  in  tlie  alkaline  urine, 
together  with  crystals  of  triple  phosphates  and  anmionium  urate. 

The  chief  cause  of  chronic  cystitis  is  retention  from  diminished 
urethral  lumen,  calculi,  or  paralysis  of  the  bladder  from  central 
ner\'ous  lesions;  in  all  of  these  cases 

-  ...  FlO.269. 

fermentiition   occurs   m    the    stagnant  rt  1  f^    a 
urine  by  the  entrance  of  bacteria,  and  "t^©  Y^vV 
these    set  up    inflanmiation.     Chronic  > — K^       SI  upper 
eystitis  accompanies  vesical  tumors  also.  AVfe^v     y      )\\    ^yezn. 
The  mucous  membrane  becomes  thick, 
indurated,  and  pigmented,  and  papil- 
lary outgrowths   occur.      Erosions  and  Kplthella  of  the  renal  pelvis,  areter,  and 
.,                 ,                                                .  bladder.   (After  Seifxrt-MCllkr.) 

deeper  ulcers  may  accompany  the  pro- 
cess, while  hypertrophy  and  dilatation  of  the  bladder  are  common. 
The  secretion  from  the  inflamed  bladder  is  mucopurulent,  and  the  pus 
cells  are  altered  into  a  slimy  mass. 

Diphtheritic  cystitis  has  tlie  same  characters  as  any  such  inflamma- 
tion of  a  mucous  surface,  and  leads  to  similar  destruction.  It  may 
occur  with  trauma,  calculi,  and  in  the  course  of  severe  general  dis- 
eases. 

Phlegmonons  csrstitis  and  abscesses  in  the  bladder  walls  may  follow 
purulent  catarrh  or  diphtheritic  inflammation,  or  ulcerating  neoplasms, 
or  injuries.  Perforation  into  the  peritoneum  and  adjacent  structures, 
pericystitis  and  paracystitis,  and  various  fistulfle  may  be  the  results. 

Urinary  Calculi.  Normal  urine,  though  clear  when  j^assed,  may 
soon  deposit  a  sediment  which  varies  with  its  composition.  The  uric 
acid  occurs  as  neutral  sodium  urate  in  normal  urine,  and  is  easily 
soluble  in  water.  After  standing,  a  so-called  acid  fermentiition  splits 
this  into  acid  so<lium  urate  and  uric  acid.  Alkaline  fenncntiition  may 
occur  in  the  bladder  with  pathological  conditions,  and  results  in  split- 
ting urea  into  earlKiiiic  a(^id  and  ammonia.  The  ammonia  fornLs  triple 
phosphates  with  magnesia,  and  ammonium  unite  with  uric  acid.  The 
important  .sediments  are : 

1.  Uric  acid  in  acid  urine,  as  crystiilline  forms  of  brownish  color, 
**  whetstone  "  and  other  shapes. 

2.  Acid  sodium  unite,  red  anioq>hous  deposit,  dissolv(?d  by  heat 
and  addition  of  ])otassiuni  hydrate,  in  condensed  urines  of  fever.  The 
urine  may  be  turbid  when  passeil,  or  become  so  on  C(M>ling. 
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3.  Ammouiiim  urate,  in  "thorn  apple"  forms  from  tlecom] 
urine.     These  three  aedimeuts  give  thii  iimresid  tert. 

4.  Culi'iuni  oxaUte,  in  envelopu-shuped  crystals,  soluble 
cliloric  acid,  iiieoluble  iu  acetic  acid,  occurs  in  both  acid  and  all 
urines. 

5.  Calcium  carbomitc  occurs  in  human  uriue,  but  in  small  i|uantil 
a.4  small  spheres  or  biscuit  forms,  which  dissolve  with  aeiils  and  foi 
gas. 

<).  Calcium  diphosphate  and  triphosphate,  the  former  in  neutral  or 
WLidily  acid  urine  as  ojlorloss  wedges  with  slanting  Irases,  often 
gnmped.  The  latter  salt  ikxui-s  in  alkaline  urine  as  a  fiue  amorpIiouH 
powder, 

7.  Ammonio-magnesium  phosi)hat<!,  triple  phosphate,  as  large  ji 
matic  coffm-shaped  crystals,  soluble  in  ae«tie  acid,  characteristic 
alkaline  fermentation. 

These  sedinicuts,  beside  the  renal  deposits  mentioned,  may  foi 
fitunas  in  the  renal  pelvis  (nephrotithums),  or  in  the  bladder.  The 
larger  are  called  urinary  cnlcuU,  the  smaller  gravel.  All  have  im 
organic  alhumiDuiLs  material  which  holds  the  mineral  together.  8uch 
concretions  form  ab<jut  dead  epitlietium,  clots,  mucus,  or  foreign  bodies 
of  \'arious  kinds,  as  fragments  of  catheters,  lead-pencils,  bits  of  bone,  etc, 

Primnry    cakuhis  fonitafion    occurs    in   an    undecorapased    urine 
(usually  contains  uric  acid  and  urates),  and  when  the  stone  is  inci 
in  size  by  other  deposits  from  a  fermented  urine,  as  ammoniimi  ural 
and  triple  phosphatew,  it  is  called  serondnrif  cu/culas  formati 
calculi  are  often  thus  distinctly  laminated.      Metamorphosed  calculi  ai 
tlifise  which  are  alterol  by  alkaline  urine,  which  removes  certain 
Htitncnts  anil  replaces  them  with  others. 

The  vesical  calculi  may  form  in  tlie  bladder  or  be  carried  down  from 
the  renal  pelvis.  In  sliai>e  they  are  oval,  round,  and  irre^nlar. 
General  diseases,  with  impaired  metabolism,  and  especially  the  uric- 
acid  diatliesis,  favor  the  formation  of  uilctili. 

The  most  important  forms  are : 

1.  Urnie  ctxlcull,  or  nric  acid  and  its  salte,  hard,  hea^-y,  smootli, 
rough,  yellow  or  brownish,  concentric  layers,  give  nnirexid  test;  pui 
uric  acid  stones  occur  in  acid  urine. 

2.  OxaUtfe  c<dcv,li,  of  calcium  oxalate,  mulberry  or  thorny,  cai 
bleeding,  may  thus  be  covered  with  dark  fibrinous  matter. 

3.  Pho»ph<Ur  etilcull,  of  calcium  phosphate  and  triple  salts,  seldi 
form  primar\'  stones,  but  often  deposit  about  nric  and  oxalate 
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after  decomposition  of  urine,  less  dense  than  the  former  kinds,  chalky, 
friable. 

4.  Calcium  carbonate,  rare,  white,  and  chalky,  common  in  vege- 
table feeders. 

5.  Cj/stin,  pale  yellow,  smooth  or  granular,  round,  waxy,  transparent. 
G.   Xanihiny  white  or  brown,  amorphous  fracture,  waxy  on  friction, 

in  alkaline  urine. 

Large  stones  may  be  found  at  autopsy  which  have  given  no  symp- 
toms during  life,  but  usually  vesical  calculi  produce  catarrhal  cystitis, 
ulcerations,  ascending  pyelonephritis,  hematuria,  retention  of  urine, 
dilatation  and  sacculation  of  tlie  bladder,  and  hypertrophy  of  its  walls. 
Stones  in  diverticula  from  the  bladder  may  become  encapsuled  and 
excluded  from  its  cavity  by  inflammatory  adhesions. 

Dilatation  of  the  bladder  occurs  with  urinary  stasis  from  tempor- 
ary or  permanent  interference  with  the  lumen  of  the  urethra,  or  in  a 
rapid  form,  witli  thinning  of  its  walls,  from  central  nervous  lesions. 
Hypertrophy  of  its  muscular  layers  is  usually  functional,  and  occurs 
with  obstacles  to  the  expulsion  of  urine,  but  it  may  follow  the  irri- 
tation of  chronic  cystitis  and  frecpient  straining  efforts  at  urination. 
The  bundles  of  muscular  tissue  make  prominent  trabeculffi  under  the 
mucosa. 

Separation  of  the  fibres  of  muscle  allows  the  mucosa  to  protrude 
between  them,  and  thus  diverticula  form.  These  occur  with  obstacles 
to  the  outflow,  and  may  be  multiple. 

Vaginal  cystocele  is  the  prolapse  of  the  wall  of  the  bladder  into  the 
vagina  from  traction  of  the  prolapsed  uterus,  or  simple  weight  of  the 
filled  bladder.  Inversion  of  the  bladder  occurs  when  its  upper  [>ole 
bends  into  the  lumen  of  the  viscus  and  apj)ears  at  the  internal  or 
external  meatus. 

Traumatism  may  cause  hemorrhage  from  the  bladder.  Over- 
distention  may  lead  to  rupture.  Obstetric  oijcrations  may  cause 
pressure  necrosis  of  part  of  the  wall.  Any  lesion  of  the  bladder 
may  lead  to  urinary  infiltration  of  its  wall  and  the  surrounding  tissues, 
and  this  pnxluees  severe  purulent  inflammation  in  the  pelvis  and  diffuse 
peritonitis.  From  injuries  received  during  parturition  vesical  fistulae 
may  result,  which  open  into  the  vagina  or  uterus,  and  ulcerations 
within  the  orgim  may  have  similar  conseiiuenccs. 

TiiherculosiH  is  usually  connected  with  similar  lesions  of  other  parts 
of  the  urinary  system,  and  does  not  differ  from  any  such  proceas  in  a 
mucous  surface. 

28 
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Among  tumoro  of  the  bladder,  papilloma  and  papUlaiy  epitfadi 
deaer\'e  meation  bouause  of  tlie  eystitia  and  severe  hemorrhages  uhicfi 
they  excite.  They  are  beuign  themselves,  but  lead  by  traneidntuU 
forms  to  carcinomata.  Venical  carcinoma  may  l>e  either  uo<lular  or 
papillvry,  and  is  distinguished  from  benign  papilloma  by  its  extension 
to  deep  tissues,  rapid  ulceration,  and  invusiun  of  other  organs.  Thpy 
are  unusual  tumors,  and  are  most  often  secondary  to  uterine  and  pi 
tatic  cancers.  The  ulcemtion  leads  to  the  establishment  of 
fistiilie  between  tlie  bladder,  iiteru.s,  vagina,  and  i-et^tuni. 

Urethra. 

Urethritis  i.s  in  most  cases  of  gonorrheal  origin,  and  while  limited 
to  the  urethra  in  the  male,  the  vulva,  vagina,  and  endumetriiuu  in  the 
female,  may  l)ecome  inflamed  by  the  gonococcus.  Iuten.se  superficial 
suppuration,  with  the  secretion  nf  thick  yellowish ^reen  pus,  results 
from  the  .specific  action  of  tlie  coccus,  and  the  discharge  may  be  mixed 
with  blood.  Severe  infiltrntion  of  the  -subepithelial  tissue  oocuia. 
Although  often  contined  in  the  male  to  the  fossa  navicularis, 
inflammation  may  involve  the  posterior  urethra,  the  bladder,  Cowper*! 
glands,  the  prostate,  vas  deferens,  epididymis,  and  testis.  Mixi 
infection  with  pyogenic  ot^nisms  causes  periurethml  abscess,  and 
may  open  into  the  urethra  or  perforate  the  corpus  cavemosmii. 
the  female  later  results  may  be  salpingitis  and  pelvic  peritonitiia, 
ab.scess  of  Bartholin's  glands.  Gonorrheal  tvnjunctivitis  of  the  neW" 
bom  is  due  to  infection  from  a  siiecifically  inflamed  parturient 
In  some  cases  arthritis,  endocnrditis,  and  myelitis  may  complicate 
local  inflammation,  but  tlie.se  effects  are  seldom  to  be  considered  as  thfti 
work  of  ttie  gonocooci  themselves,  but  rather  due  to  mixed  infectioot" 
with  otlier  pyt^nic  forms. 

Tlie  passage  of  an  acute  uretliritis  into  a  chronic  gonorrhea  is  rela- 
tively frequent,  and  in  men  the  ]Kisterior  urethm  is  commonly  the 
site  of  the  lesion.  The  .lecretion  lessens  in  quantity  and  becomes  more 
mucous,  the  cocci  diminish  in  number  or  disappear,  and  are  to  be 
found  only  in  the  so-called  ' '  clap-tliread.-*. ' '  A  complication  which  is 
often  obser\'ed  with  gonorrhea  and  Is  important  in  its  results  is  stricture 
of  tlie  urethra,  from  scars  in  the  muwisa  and  submucosa.  These  con- 
tracting fibreus  tissues  narrow  the  lumen  of  the  uretlira,  cause  urinary 
stasis  and  retention,  cystitis  and  dilatjition  of  the  bladder,  and  at  times 
pyelonephritis.  At  the  site  of  the  scars  the  cylindrical  epithelimn 
beci)raes  Hat  and  corneoai. 


ision 
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Non-gonorrheal  urethritis  may  be  a  symptom  of  severe  diseases,  or 
come  from  near-by  inflammations,  as  vaginitis. 

Other  lesions  of  the  urethra  include  chancre,  ulcus  moUe,  tubercu- 
losis, rarely  lupus,  and  papillomata  from  the  irritation  of  gonorrheal 
secretions  on  the  skin  and  mucosa. 

Other  strictures  of  the  urethra  follow  periurethral  abscess  and  dis- 
eases of  the  prostate. 

Urethral  injuries  most  often  depend  upon  foreign  bodies,  as  catheters, 
and  the  posterior  portion  may  be  torn,  with  resulting  false  passages 
and  infiltration  of  urine.  During  parturition  the  urethra  of  the  mother 
may  suffer  spontaneous  or  operative  injuries,  especially  necrosis  fol- 
lowing long  severe  pressure. 

Oowper's  glands  may  present  simple  swelling,  suppuration  and 
induration,  conmionly  associated  wdth  urethral  diseases. 

The  Adrenal  Bodies. 

Simple  atrophy,  fatty  and  amyloid  degeneration,  often  affect  these 
structures,  the  latter  with  general  lesions. 

Circulatory  disorders  include  hemorrhage  from  local  and  general 
causes.     Inflammations  are  unusual. 

Tuberculosis  of  the  adrenals  is  an  occasional  miliary  infection,  more 
comjnonly  a  diffuse  fibrocaseous  inflammation  which  enlarges  the  part 
and  also  softens  and  destroys  it.  This  is  seldom  a  primarj^  lesion,  but 
follows  pulmonar}'  tuberculosis,  and  is  bilateral.  It  has  a  relation  to 
Addison's  disease  (p.  261). 

Tumors  of  the  adrenal  may  be  nodular  hyperplasia,  or  adenoma,  or 
struma,  as  circumscribed  masses  of  the  size  of  a  cherr}',  which  in  the 
gross  and  microscopiailly  reproduce  the  structure  of  the  organ. 

The  adrenal  is  divided  into  cortex  and  medulla,  the  former  display- 
ing radiate  markings  and  l)eing  of  a  yellow  color,  the  latter  having  a 
grayish-nnl  color.  Microscopically  the  cortex  consists  of  Layers  of 
epithelial  (;ells  witli  connective  tissue  between  them,  the  upper  ciilled 
the  zona  fjloinerulona^  where  tlie  cells  are  in  nests ;  the  middle  called 
the  zona  fascunihiris^  with  cells  in  columns;  and  the  inner  in  mesh  work 
and  called  the  zona  reticuJanH,  In  the  adult  fat  droplets  are  found  in 
the  middle  laver  within  the  cells. 

The  tumor  known  as  struma,  or  h^^iieniephronui,  also  consists  of 
epithelial  rolls  like  those  of  the  normal  r()ii(\\',  and  like  them  may 
ccjntain  trlycoiriMi.  (  avemous  spaces  may  occur,  filled  with  blood,  and 
tliese  tniiiors  may  be  very  malignant.      Accessory  adrenal  glands  some- 
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times  occur  in  otlit-r  iLliclnniiDul  organs  and  may  Iw  tlie  starting  pou 
for  liypemepbromata. 


Small-celled  imd  lar^celled  sarcoma,  carcinoma,  and  endotlidioma,  I 
are  a\m  met  witli  in  the  adrenals.      Here  and  there  a  tumor  occm 

wliich  is  knoHTi  as  glioma. 


CHAPTER  XIL 

DISEASES  OF  THE  NERVOUS  SYSTEM. 

A.     OONOENITAL  ANOMALIES. 

The  severest  fonn  of  malformation,  cranioschisis  and  rhaehischisis 
have  been  noticed.  Hernias  of  the  central  organs  and  their  mem- 
branes may  occur  at  the  back  of  the  head,  the  nasal  suture,  the  base 
of  the  skull,  along  the  spinal  canal  and  elsewhere,  the  most  impor- 
tant forms  being  as  follows  (pp.  187,  190) : 

1.  Hydromeningocele.  The  sac  consists  of  pia  mater  and  is  filled 
with  fluid ;  the  brain  and  cord  do  not  enter  the  hernia.  On  the  spinal 
colunm  the  dura  may  be  one  of  the  coverings. 

2.  Encephalocele  and  myelocele  imply  the  protrusion  of  parts  of  either 
the  brain  or  the  cord.  In  most  cases  there  is  hydrops  of  the  cere- 
bral ventricles  or  the  central  canal  of  the  cord.  The  wall  of  the  sac 
contains  nervous  tissue,  and  in  this  case  the  protruding  part  is  called 
hydrencephalocele  or  hydromyelocele,  and  the  prolapsed  organ  is  very 
rudimentary,  forming  simply  a  layer  on  the  inner  surface  of  the  sac. 

8.  Myelomeningocele.  With  partial  rhachischisis  and  simply  an 
area  medullovasculosa  on  the  dorsal  aspect  of  the  open  meninges,  fluid 
may  collect  between  the  dura  and  arachnoid  or  between  this  and  the 
pia,  so  that  the  pia  with  its  rudimentary  cord  forms  a  hernia  and  the 
sac  is  formed  by  the  membrane,  having  the  nervous  tissue  on  its  outer 
surface.  In  this  form  the  central  canal  of  the  cord  both  above  and 
below  the  hernia  opens  on  the  dorsal  aspect  of  the  rudimentary  cord, 
and  hence  can  he  entered  directlv  from  the  exterior. 

Certain  anomalies  are  connected  ^vith  lesions  of  the  bony  parts,  as 
early  closure  of  the  sutures  (microcephalia),  by  which  the  cjipacity  of 
the  skull  is  too  small  for  the  normal  growth  of  the  brain.  Mechanical 
obstacles  then  cause  a  h^-poplasia  of  the  whole  hniin  or  parts  of  it. 
Internal  causes  not  clearly  understood  may  also  produce  hj-poplasia, 
and  fetal  softening  and  hemorrhages  may  lead  to  the  same  result. 

Micrencephalia,  or  sniallness  of  the  hniiu,  may  reduce  the  entire 
or^an  or  parts  of  it,  and  certain  lol)es  and  stnicturcs  may  be  lacking 
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horn  agenesia.     External  hydrocephalus   ex  vacim  niitv   my 
8uch  defects.     (See  mjra  aud  Chapter  XIII.) 

Porencephalia  is  a  supertioial  defect,  involving  tlie  cortex  <: 
iug  Hit<i  the  vcntriclus  ua  a  conical  fossa,  its  walls  lined  witli  piu  a 
itii  lunieii  tilled  with  fluid  and  covered  by  amchnuid.      Fetal  I 
rhages  and  softening  may  be  the  explanation  of  some  of  tliese  ca 

Various  anonialieij  of  the  central  nervous  oi^iis  may  be  a^socia 
with  idiocy  and  cretinism  and  psychoses,  but  there  is  no  constant  lea 
with  any  sjiccial  form. 

Micromyelia,  or  timull  size  of  the  cord,  and  hypoplasia  of  certun.1 
tracts  Diay  be  observed,  and  the  latter  may  be  the  foundation  of  latra-  ' 
diseases.    Congenital  asymmetry  of  the  cord,  doubling  of  the  cord,  antl 
heterotopic  arrangement  of  the  white  and  the  gray  substance  have  been 
described.     Some  of  these  are  artefacts,  due  to  imperfect  methods  of  i 
removal  post-mortem.      An  important  anomaly  of  the  cord  is  hydi 
myelin.     {See  Chapter  XII.,  C.) 


B.     DEOENZEATION  AND  ATROPHY  ;   SCLEROSIS. 


els  of^H 

1 


In  the  nervous  system  there  are  various  diseases  whose  ess^itial 
factor  is  the  loss  of  nervous  clemeuts,  both  fibres  and  ganglia,  while 
the  neuroglia  is  cither  iiassive  or  increases.  Lesions  of  tliis  kind  may 
affect  the  white  substance  or  tlie  gray.  Degeneration  is  a  ternt^ 
implying  the  destruction  of  the  fibres  and  the  collection  of  fatty  detiittwl 
in  their  place.  The  medullan.'  sheaths  are  broken  and  lost,  and  the 
axis  cylinders  show  irregular  swellings  and  division  into  ee^^eats, 
which  then  become  dissolved  into  granular  detritus. 

The  ganglion  cells  in  the  gray  matter  present  peculiar  forms  of 
degeneration.  The  staining  pro^vertios  of  Iwitli  nuclei  and  protoplasm  are 
altered,  the  cell  body  swells  aud  Iwcomes  finely  granular  or  fatty,  pig- 
ment collects  in  it,  and  at  last  it  calcifies.  In  severe  lesions  the  nucleus 
suffers  karyoiysis  nr  kani-orbesis  and  is  lost.  The  result  of  the  process 
is  atrophy  of  the  cell,  diminution  of  the  cell  body,  and  loss  of  itn 
prooesseH,  or  complete  destruction.  The  reticular  neurc^lia,  in  whose 
meshes  normally  the  ganglion  cells  and  the  fibres  lie,  appears  as  open 
spaces,  filled  at  first  with  fatty  material,  luid  later  by  proliferation  of  the 
I  neurt^lia,  which  converts  the  jilace  intti  a  miLss  of  finely  fibrillar  tissiww  I 

MacroBoopically  saob  lesions,  if  of  any  extent,  appear  of  a  yellow  1 
color  as  contrasted  with  the  normal  portions,  so  long  as  fatty  fibres 
aud  gi-auuhir  cells  are  present     With  the  resorptiua  of  tlte  softened 
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tissuas  the  color  changes  to  a  gray,  and  the  consistence  of  the  part 
becomes  firmer.  This  is  called  sclerosis,  or,  in  the  white  substance, 
gray  degeneration,  and  it  is  a  form  of' atrophy. 

Other  forms  of  atrophy  may  occur  without  fatty  degeneration  at  any 
stage.  If  a  portion  of  the  fibres  of  a  part  slowly  become  fewer  and 
more  slender,  and  the  part  itself  also  shrinks,  and  the  ganglion  cells 
lose  their  processes  and  dwindle  in  size,  it  constitutes  one  form  of 
atrophy,  and  the  consecutive  proliferation  of  the  neuroglia  is  usually 
not  observed. 

The  causes  of  atrophy  are  various.  In  some  cases  it  is  simply  a 
senile  involution,  in  others  imperfect  nutrition  from  diseases  of  the 
vessels,  and  in  others  infectious  and  toxic 
influences  produce  the  lesion.  Inflamma- 
tory conditions  affect  the  nervous  elements 
directly  and  also  cause  changes  in  the  in- 
terstitial tissue,  and  together  with  transu- 
dation and  emigration  of  leucocytes  and 
proliferation  lead  to  destruction  of  the 
nervous  elements.  Necrosis  and  fatty  de- 
generation may  follow  traumatism,  concus- 
sion, hemorrhage,  and  severe  edema  of  the 
tissue.  Finally,  there  is  a  certain  relation 
and  dependence  between  lesions  of  the 
ganglion  cells  and  the  fibres  connected  with 
them,  which  is  expressed  as  so-called  sec- 
ondary degeneration  and  retrograde  atrophy. 

Secondary  Degeneration.    The  entire 

nervous  system  consists  of  gray  centres  and 
tracts  of  communication,  the  former  acting 
as  points  of  origin  for  the  latter,  and  also 
occurring  in   their   course,    chiefly  repre-     Diagram  of  two  neurons,   g,  o\ 

-    .  ,.  --  -      /  Two  ganglion  cells.     D,  D*.  Den- 

sented  by  ganglion   cells,   and   the  tracts  drites.  n,  n'.  Neurites.  d,  d\  Ter- 


-A, 


corresponding  to  mcdullated  nerve  fibres.    ""^"^^  ^r^^ohes  of  the  neurites. 


a 


Collateral  branch. 


The  ganglion   wlls  from  which  the  fibres 

take  origin  possess  protoplasmic  processes — the  dendrites.  Another 
protoplasmic  process  which  does  not  become  more  slender  also  takes 
origin  from  the  prominent  part  of  the  ganglion  cell,  receives  the  name 
axis  cylinder  or  neurite,  and  corresponds  to  the  mediillate<l  nerve  fibre 
of  a  nervous  tract.  The  dendrites  and  neurites  divide  into  the  finest 
branches,    called  tlie  terminal  tree,  and    these   communicate  in  all 
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probability  with  similar  branches  from  other  ganglion  cells.  Col- 
lateral branches  from  the  neurite  repeat  the  branching  process.  Hence 
the  simplest  element  of  nervous  tissue  consists  of  a  ganglion  cell  with 
its  processes, and  this  is  known  as  a  neuron.      (Fig.  27i^.) 

It  has  been  learned  by  experience  that  when  a  ganglion  cell  is 
injured  all  the  processes  suffer,  tlie  axis  cylinder  swells  and  splits 
into  segments,  the  medulla  is  broken  up,  and  fatty  d^eneration 
destroys  it.  This  is  called  Wallerian  degeneration.  The  ganglion 
cell,  therefore,  controls  the  nutrition  of  the  entire  neuron  of  which 
it  forms  the  central  point  (trophic  influence).  When  a  nerve  fibre 
is  cut  or  injured  the  section  which  is  separated  from  its  ganglion 
cell  degenerates.  Thus  in  the  diagram,  section  of  the  neurite  at  {n) 
would  be  followed  by  loss  of  the  part  reaching  to  (d),  that  is,  to  the 
procesvses  of  the  nearest  ganglion  cell.      This  is  called  AValler's  law. 

Since  now  tlie  communicating  tracts  are  nothing  but  axis  cylinder 
processes  from  ganglion  cells,  it  follows : 

1 .  That  destruction  of  a  ganglion  cell  implies  destruction  of  the  fibres 
originating  in  it. 

2.  That  interru])tion  of  a  nerve  fibre  is  followed  by  loss  of  that 
portion  which  is  separated  from  its  ganglion  cell. 

The  portion  of  the  fibre  still  in  communication  with  the  ganglion  cell 
(Iocs  not  remain  intact,  but  suffers  a  slow  and  less  distinct  retrograde 
degeneration,  and  the  ganglion  cell  shows  a  temporary  or  a  permanent 
atro])hy. 

The  degenerative  and  atro])hi('  changes  discusseil  vary  in  their  results 
in  the  brain  and  cord  according  to  their  lo(^alization,  extent,  and  inten- 
sity. If  the  entire  brain  is  involved  it  is  uniformly  smaller,  weighs 
less,  and  fills  the  cranium  iin])ei'fcctly.  If  the  convolutions  are 
atn)phic  they  are  more  slender  and  have  a  somewhat  triangular  outline 
on  section,  while  the  sulci  are  wider.  Serous  fluid  tiikes  the  place  of 
the  lost  substiuice,  and  thus  we  find  either  external  or  internal  hvdn>- 
cx?phalus  ex  vacuo. 

The  most  important  forms  of  atrophy  in  the  central  nervous  svstem 
are  the  following: 

1.  Sf'ulle  atroplu/y  with  genenil  diniiinition  in  volume  and  weight. 
The  cortex  is  especially  reduccnl  and  replaced  by  fluid.  The  pr<K»ess 
may  not  1m»  uniform,  and  then  ctMlain  gyri  are  especially  small.  This 
may  he  explained  by  the  fact  that  the  atrophic  changes  are  dependent 
upon  atheroma,  obstruction  of  v<»ssels,  and  obliteration  of  their  lumina, 
with  perhaps  loc^ii  softenings  in  the  cortex  and  cord. 
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2,  Progieaitive  paralysia  depends  in  part  on  chronic  degeueration  of 
the  cerebral  wirtex,  and  usually  affects  certiiin  iKirtions  more  tlian 
others,  as  the  frfintal,  temporiLl,  aud  insular  cortex,  and  the  occipital 
to  a  slighter  extent.  The  gyri  ure  Bnmll,  sharpened,  and  divided  hy 
wilier  sulci.  The  ventricles  are  dilated  with  both  external  aud 
internal  hydi-ocephalus,  and  the  consistence  of  the  organ  is  increased. 
In   recent  cuses   the    cortex  may   be  spotteil   with  hyperemic  ureaH. 


Dtagnm  of  two  oDQyoluUom.  w.  While  mstWr  flrtng 
off  the  fibrei,  ■>.  b,  Braaabei  of  meilullBlcd  flbm  to  the 
cortex.  B.  Network  of  fibre*  In  the  cortex.  T.  Tuigen- 
Uitl  nbm.    P.  Pla.    Q.  Otngllou  cellt. 

I^ter  on  these  areas  are  diminished,  light 
or  grayish  yellow,  and  on  section  the  divi- 
sion of  the  t^rtex  into  layers  is  lost.  The 
pia  is  usually  opatiuc  and  fibrous,  with 
adbesionu  to  the  cortex,  and  on  removal 
it  tears  off  particles  of  ncr\uiis  tissue. 
The  adhesions  are  the  result  of  chronic 
meniDgo-en cephalitis  which  ocixinipanies 
the  interstitial  lesions  in  the  nervous  ^± 
tisBue.  ~^^^^-'  "^-•.^^-'-      '  '" 

Microscopic    examination  discovers  ex-       DUgmmoflhecortei.    a  SnperBclBl 

teeme  d^eneration  in  the  ganglion  cells  ""r*  »■  L«y"orMn^ip.DBUon™ii». 

"  ,  c.  Large  pymmlaia  g»iigllonceU«,    it. 

even  to  COmpkte  destruction.       The  nerve    Deeper  layer  or  ganKllon   CHlle.     m. 

fibres  die  from  without  toward  the  deej>er  ™*  "'        '    ""   *^"""' 

portions.  Proliferation  of  neuroglia  and  of  the  cortical  vessels,  hyaline 
flbfUtges  in  the  intima,  diminished  lumina,  cellular  lutiltration  of  the 
^jna^  sheaths,  aud  dilata^ou  of  tlic  veins,  may  also  be  found. 
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Accompanying  lesions  are  pachjineuiugitiH  interna  hsemoirhagica, 
and  degtsncnition  of  the  pyntmidid  tmcts  and  the  (Kwterior  columns  of 
the  conl  (tabetic). 

As  in  progressive  paralyaia,  degenerative  processes  of  similar  natiitv 
accompaiiy  chronic  epilepsy,  tabes  dorsalw,  carlxm  monoxide  poisoning, 
and  sunstroke. 

Ill  nire  cases  tliere  U  a  general  sclerDsin  of  the  entire  brain  fntni 
hyperplasia  of  the  neuroglia,  with  cfjntmction  of  tlie  new  tissue, 
diminution  in  size  of  tlie  brain,  and  hydrocephalus.  The  lesion  is 
common  in  children  and  youths,  for  example,  in  idiocy. 

Secondary  Degenerations.  1.  Motor  Sjrstem.  The  centre.^  fur 
volunbirv  motion  are  .-iituiited  iu  the  central  convolutions  of  tlie  cortex, 


Fni.  ■-•77. 


Fia.  Z77.— HorlioiiUI  etcilao  Ibrough  tlie  tmin.  Nt.  Caudate  nucleoa.  . 
no.  Oplte  lluiUinoa.  £1.  OBuMniin.  O.  Inlimal  capsule.  In  which  thu  fol 
1.  Optic  tract.  2.  Ti>  IVontal  connDlaaure.  8.  Motor  tract.  4.  Pyramliial  In 
(DUsnni  aner  EDiNQUKand  OBiKnEiNER.) 

Fio.  278.— Corpora  quadrtgemlrai  anil  pedunda.  A.  Aqueduct  of  Sylilua 
geinlmt.  IFI.  Oculomalor  nucleus.  R.  Ked  nnclenn.  S.  Lemnlacui.  f.  1 
Sutalanlia  nigra     P.  Peduncle. 

and  from  the  pyramidal  ganglion  cells  of  this  section  the  cortico- 
muscukr  tract  takes  ib*  origui.  The  pyramidal  tracts',  containing 
motor  fibres  for  the  extremities,  tionverge  from  the  cortex,  unite  in  a 
bundle,  pass  throiigli  tlie  internal  capsule,  tlie  peduncle,  the  pons,  and 
gain  the  niedullo,  where  they  appear  as  pyramiflal  masses  and  take  part 
in  the  decu.s.'^ution.  Most  of  the  fibres  cross  to  the  opposite  side  and 
dcBcend  in  the  cord  as  the  lateral  pyramidal  tract.  From  here  fibi-c.^ 
pass  to  the  anterior  liom  of  the  cord  and  divide  as  they  approach  tiie 
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goDglioQ  cells  of  the  part.  A  few  fibres  do  not  cros:^,  but  pass  oq  the 
side  of  the  anterior  fissure  of  the  oord  as  the  anterior  pyramidal  tract, 
and  also  divide  into  librils  connected  with  ganglion  cells  in  the  anterior 
hom.  In  this  manner  the  central  motor  neuron  is  completed.  From 
tlie  ganglion  cells  of  the  anterior  hom  fibres  go  to  the  anterior  roots 


Fio.  170.— Fronoil  aecllon  of  the  pons.  D  Omy  tagmentnm.  S.  LemulNUH,  V.  Nucleui  of 
trlgemlnun.  P.  Peduncle.  5.  Root  flbrca  or  trigemlniu,  B,  Outer  piHtlon  of  pom.  B.  Teg- 
iDeotal  regfon. 

FiQ.  280.— medulla  obloDgata,  lower  portion.  P.  Prrsmid,  O.  OIItut  Quclein,  S,  Flbm  or 
lemniscus.  Xtl.  Nucleus  oT  bypoglowiu,  X  Nucleus  of  ve^ui.  H.  Kucleni  at  upper  end 
of  posterior  trkcia  (nucleus  gmcillB  sua  nucleus  cunefttus).  C.  Restlform  bod;,  10.  Nucleus  of 
vkguB  Ubiee.    VL  Nucleus  of  bypoclossal  Bbres. 


of  the  spinal  nerves,  and  Uienoe  to  the  muscles,  in  which  they  divide 
and  end  in  the  niiisouliir  crul-phitew,  thus  completing  the  peripheral 
motor  neuron.  Tlicse  ]>yr.tmidjil  tnicts  ijre-wnt  the  following  secoiidan,- 
degenerations:     (f()  IjcsIous  of  the  cortical  mottir  area  jiroduec  degen- 


Ft<;.  i!f>l.— Descending  secondary  degeneni 
■lul  anterior  pyramidal  Iraclsdcgcncruled. 

Km.  liifJ.— Ascending  secondary  dcgenemllon  In 
CHiisulv.    Tlie  riglii  anierlor  pyramidal  and  ih«  k'ft 


riiitiiTi  iif  the  wliole  gr(iTi|)  nf  Hhrcs  prcicctiliiig  from  here  to  the 
iiiitcritir  Imnis.  If  on  oiio  miIc  tlic  cntin'  nintur  urea  is  dostrnvcd, 
tlicrc  is  (IcsrcTicnitmn  .if  the  liitcnil  triK't  of  tlie  "iijMwite  side  and  of  the 
atilcrior  pyiiimicial  tr.ict  uf  the  sjinic  side,  (Vi)  Similar  degt-nonitioii 
follows  inti;rnij)tion  of  the  motor  fibres  at  auv  jiart  of  their  course 
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witliin  tli(!  brain  and  above  the  depuseatioii.  (e)  After  total  interrup- 
tion, tranfivense  lesions  of  tlie  eorJ,  degeneration  of  the  pyramidal  trael 
ou  eaeli  side  occurs,  {d)  Any  disease  which  destroys  the  anterior  Iiorn 
causes  degeneration  of  the  anterior  nwt  (e)  After  lesions  of  the 
anterior  root  and  the  peripheral  nerve  the  disttd  portion  of  the  fibrt- 
degenemte?^. 

2,  Sensory  Sjrstem ;  Centripetal.  Tracing  the  sensory  tracts  from 
the  peripliery  to  tht  brain,  it  is  foiuid  that  they  start  from  sensory 
end-organs  in  t)ie  skin  or  organs  of  ■ipeciui 
sense  and  pass  m  the  nerves  to  the  [Mjste- 
nor  moth  of  the  spmal  cord,  enteruig 
through  them  into  the  cord  Vn  lutti 
vertebral  ganglion  is  mterposed  on  tli 
posterior  root  from  eath  of  whi  sc  cells  a 
process  passes  out  and  dnides  mto  two 
branches,  of  which  one  (dendrite)  is  the 
sensitive  fibre  of  a  peripheral  nerve  and 
the  otiier  (nenrite)  jtasses  into  the  cord 
The  posterior  columns  of  tlie  cord  consist 
almost  entirely  of  fibres  from  the  [wsterior 
roots  ascending,  in  great  part,  to  the  med- 
ulla. M'itliin  the  mi'dldla  ai*e  two  gray 
nuclei,  the  nucleus  gracilis  and  the  nucleus 
cimeatus,  among  whose  ganglion  cells  the 
ascending  fibres  divide. 

In  addition  to  die  long  fibres  mentioned 

shorter  ones  jiass  from  the  posterior  roots    einai  ti 

^,  ,.  II       I-  .1  .     .         Renilliiiler  of  aiiilerlor  column.    Sa. 

to  the  motor  ganglion  cells  of  the  antenor    ij»»iiBr'»  marginal  mne. 
horn,   called  the  reflex   collateral   fibres, 

thus  uniting  sensory  and  motor  tracts;  other  fibres  go  to  Clarke's 
column,  and  certain  otliers  ascend  in  tlic  posterior  column. 

These  sens<)rv'  tracts  together  form  tlie  peripheral  sensorv'  neuron, 
their  cells  l)eing  represented  by  tlie  ganglion  cells  of  llie  intervertebral 
ganglia,  their  dendrites  (afferent)  bv'  the  sensorv-  fibre"  of  the  peripheral 
nerve,  and  their  neurites  by  tlie  short  and  long  fibres  radiating  from 
the  posterior  mots  into  rile  eonl. 

8ensorv'  degenerations  occur  in  tliese  tracts  n,s  follows : 

(a)  After  lesi<)n  of  the  peripheral  nerve  tlio  distal  portion  degen- 
erates because  it  is  separated  from  its  intervertebral  ganglion.  (''I 
Lesions  of  a  posterior  root  cause  degeneration  of  the  fibres  in  the  jHiti- 


nUftamoribem 
in  the  cord,  l,  Anleriai  [lyrHml 
tact,  2.  Uleml  pymmldal  iiaci, 
PoauriorODlanin.  4.  CerebGllu  in 
r  column,    fi.  Latent  n 
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■  kim.     (c)  TnasvoK  ksioM  oC  the  eoid  afe  tallunwd  I 
■  «f  Ike  liag  fibres  wlticfa  liave  csitaed  die  paaaifot « 


bdow  the 


SiDoe  nttmproaf  films  eoler  the  nad  as  we  )?>  oji  h, 
digKMtfBtMl  fibres  kweiL-  fn  •oi  Ivkiw  np w<L 

hainnf  of  the  pan^linti  <>n  thr  postenir  nut  | ! 

■OB  io  botb  dinctuus. 
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I  Other  1 


From  the  gray  substance  of 
are  derived.     At  the  root  of  the  posterior  horn  there  is  a  group  of 
ganglion  cells,  known  us  Clarke's  eolunm,  from  which  fibres  originate 
which  pass  through  the  posterior  horn  and  lateral  coltunn  and  ascend 
in    the  margin   of   the    latter    to   the 
cerebellum.     This  is  called  the  lateral  ^-  ^ 

cerebellar  tract.  Slightly  anterior  to 
this  lies  the  cohinin  of  Gowers,  which 
also  ends  in  the  cerebellum. 

Transverse  section  of  the  whole  cord 
must  be  followed  by  degeneration  of 
all  these  tracts  above  the  lesion. 

The  cells  of  the  nucleus  gracilis  and 
nucleus  cuncatus  send  fibres  toward  the  cerebrum  which  cross  above 
and  lie  between  tlie  olivary  bodies  in  tlie  upper  part  of  the  medulla. 
Increased  by  many  added  fibres  these  form  tJie  lenmiscus  of  each  side, 
which  [Hisses  tlirough  the  pons,  the  cerebral  peduncle,  the  intomul 
capsule,  and  then  radiates  in  the  neighborhood  of  tlie  parietal  lobe  to 
tlic  cortex.  Other  fibres  go  to  the  corpora  quadrigemiua,  others  to  the 
<iptic  tholami  and  ilie  lenticular  uiiclei. 


inndar7  degeueiatlon  Btter  Uanireno  ^e^Soa  of  tbe  cord. 
the  lalOD  ;  b.  tilgber  up.  Iii  u  tbe  whole  posterior  cotumu  la  degenervled 
c^UolI.    Tbe  degeneraiiun  on  tbo  edja  iuvolvea  tha  cerebellar  tr»ci  iinfl  Q 


The  sensisrv  fibres  of  the  cranial  nerves  present  analogous  bnt 
slightly  modified  relations ;  tlius  tlie  Gasserian  ganglion  resembles  a 
ipinal  ganglion. 

It  18  evident  that  degeneration  follows  the  nervous  tracts  in  the 
a  of  their  impulses,  both  in  the  motor  and  the  sensory  bundle.". 
In  varioiLs  parts  of  the  central  nervous  system  there  are  trncte 
I  aj^  tsiIleJ  conimissiu-es,  uniting  different  regions  of  tlie  gray 
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matter  with  each  other.  Amoug  these  are  a^sooiatdon  bundles,  joinll 
ouuvohitions  of  the  same  side,  the  corpus  catloaum,  the  anterior  whj 
(»mmissure,  and  otJiers.  lu  the  cord  fibres  ui  the  lateral  aad  ] 
terior  columns  join  ttenaory  centres,  and  in  the  lateral  and  aDt« 
cclimiDs  join  various  motor  tracts.  All  these  commissural  fibn^  n 
degenerate,  but  because  of  their  nhort  course  the  jiroceaa  does  i 
extend  over  long  distances. 

Histologically,  secondary  degenerations  present  nerve  fibres  ii 
of  destruction,   or  replacement  of  tliese  by  glia  tissue.     (Fig.  287J 
In  the  site  of  tlie  fibres  there  are  empty  spaces  and  granular  < 
The  glia  forms  a  network  in  which,  when  cut  obliquely,  there  ia  i 


m^  ^ 


apparent   fine  fibrillation.      In   the  glia   tissue   there  are    numeroos 
Deitera'  cells,  with  radiate  i}encils  of  fibrillie. 

Examples  of  retrognwle  degeneration  are  found  after  amputation 
an  extremity  or  a  portion  of  one,  I>oth  in  tlic  uerves  of  the  stump, 
the  spinal  roota,  and  in  the  cord.  There  may  be  only  a  trifling 
decrease  in  size  and  atrophy  of  the  cor res|»on ding  tract  in  the  cord,  or 
marked  asymmetry  of  the  halves  of  the  c<:>rd  on  cross-section.  The 
sclerosis  which  follows  Wallerian  clianges  is  rot  often  present  in  these 
cases.  Exi)eri  men  tally  removal  of  an  eye  in  a  newlxim  animal  pro- 
duces atrophy  of  the  optic  nerve  aiu\  its  occipital  centre. 

Primary  Systemic  Dueases. 
Secondary  degenerations  play  an   important  part  in  all  ( 
which   the  gray  substance  suffers.     Many  of  these  are   localized  j 
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I 


iV^^'^^l 


I  fi^i 


J  Wallerian  Degeneration  in  ihe  Cord  of  a  Rabbit,  six  days 
after  section.  Longitudinal  section  from  the  posterior  col- 
umn. The  nerve  nbres  are  much  swollen;  in  nnany  the 
axis  cylinders  are  broken  and  rolled  up;  in  tlie  yellow  glia 
»  rree  globules  or  medullary  substance.  ■  330.  Formalin. 
(Arier  Van  Gieson) 


< 


PLATE  XXVII. 


7S5  -«— -Oj     -\t ^  ^"^"1? 

Gray  Sclerosis  of  Ihe  Posterior  Column. 
g.  Hyrerplwdlc  jlia  ^KMnti  Irfoe)  wllb  >  few  Obrei  till]  prewrred.    n.  Sen's  fll>rea. 
citow.    k.  Nuclei  of  tbe  glia-   b,  bi.  Bloodreseeli.   In  tbe  lower  pin  iionnal  Hliieit. 
VDlgen'6|;Ile9liila.     -  3M. 
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^special  poiut8,  aud  cause  a  secondary  chauge  iu  the  corresponding 
cells,  their  processes,  and  tracts.  Thus  the  spinal  form  of  progressive 
muscular  atrophy  depends  upon  a  lesion  of  the  cells  in  the  anterior 
horns,  and  bulbar  paralysis  upon  similar  changes  in  nuclei  of  the 
medulla.  But  the  nerve  fibres  may  be  primarily  aflfected,  and  hence 
arise  diseases  which  are  called  primary  systemic  affections,  accompanied 
or  followed  by  the  secondary  changes.  The  Wallerian  degeneration 
does  not  involve  the  whole  of  the  tract  at  one  time,  but  gradually 
destroys  fibre  by  fibre  in  much  slower  course,  and  botli  in  the  centres 
and  tracts  is  followed  by  sclerogis.  Hence  the  name  primary  sclerosis 
may  be  applied  to  tliese  cases. 

1.  Diseases  of  the  Motor  System.  These  cause  paresis  or  par- 
alysis, often  with  irritative  symptoms,  and  atrophic  changes  soon  affect 
the  paralyzed  muscles.  Degeneration  in  the  anterior  horns,  ante- 
rior roots,  and  peripheral  nerves,  cause  thus  a  peripheral  paralysis,  and 
the  same  may  follow  lesions  of  medullary  centres  and  motor  cere- 
bral nerves.  In  general  there  is  no  muscular  atrophy  when  the  lesion 
is  in  the  central  motor  neuron,  for  then  the  trophic  centres  of  the  cord 
are  preserved.  The  paralysis  may  be  complete  or  spastic,  in  the  latter 
case  the  muscles  offer  some  resistance  to  passive  motion,  and  the  reflexes 
are  increased.  Probably  the  latter  condition  depends  on  absence  of 
the  cerebral  impulse,  witli  increase  of  the  muscular  tonus,  and  trans- 
mission of  sensory  stimuli  through  the  collateral  reflex  fibres.  We 
expect,  consequently,  to  find  spastic  paralysis  with  central  lesions  and 
<»mplete  paralysis  with  peripheral. 

The  following  types  occur : 

(a)  Primary  disease  of  the  muscles,  dystrophy  with  atrophic  par- 
alysis.    (See  Chapter  XIII.,  D.) 

(6)  Progressive  muscular  atrophy,  in  which  both  muscles  and 
peripheral  nerves  are  diseased.  It  may  begin  first  in  either  or  at  the 
same  time  in  both. 

(c)  Forms  with  degeneration  in  the  anterior  horns,  the  peripheral 
nerves,  and  tlie  muscles.  To  these  belong  the  s])inal  form  of  progres- 
sive muscular  atrophy,  in  which  it  is  assumeil  that  tlie  lesion  begins 
in  the  anterior  honis  and  attjicks  the  periphenil  parts  secondarily.  It 
is  localized  ospeciidly  in  the  upper  portions  of  the  cord,  is  noticed  first 
in  the  smaller  muscles  of  the  hand,  and  proceeds  then  to  involve  the 
muscles  of  the  arms  and  trunk.  The  anterior  horns  atrophy,  the 
ganglion  cells  are  lost,  and  peripheral  nerves  aud  muscles  atrophy. 
A  similar  affection  is  bulbar  paralysis,  with  the  lesion  in  the  medulla, 

29 


450  SPECIAL  PATHOLOOT. 

aad  this  may  accompany  the  former  disease.  The  nucleus  of  tlie 
hypcglossus,  then  of  the  vagus  and  spimil  accessory  are  involved,  the 
facial  nucleus  is  attacked  early,  and  those  of  the  trigeminus  and 
abduceus  less  often.  Because  of  the  lesions  in  these  nuclei  and  their 
nerves  the  familiar  picture  of  labio-glosso-pharyDgo-laryngeal  paralysis 
results,  and  all  the  muscles  supplied  by  the  affected  Der\'es  undeigo 
atrophy.     Death  is  usually  caused  by  aspiration  pneumonia. 

{(f)  Forms  in  which  the  entire  motor  neuron  is  involved,  including 
the  anterior  lioms  and  the  pyramidal  tracts.  Among  these  is  amyo- 
trophic lateral  sclerosis,  which  is  accomimhied  by  spastic  paralysis  and 
atrophy  of  the  muscles.  Tlie  degeneration  can  be  followed  to  the 
decussation  or  even  to  the  cortex ;  the  anterior  horns,  anterior  roots, 
peripheral  nerves,  muscles,  and  the  commissural  fibres  in  the  brain  and 
conl,  all  present  similar  lesions.  It  may  be  associated  with  bulbar 
paralysis,  aud  this  leads  to  a  fatal  termination.  The  disease  specially 
affects  the  upper  portion  of  the  cord  and  the  muscles  of  the  upper 
extremities,  and  is  distinguished  from  progressive  muscular  atrophy  by 
its  more  rapid  course  and  the  &ct 
that  it  involves  the  muscles  in  certain 
groups  of  fibres  and  not  as  a  totality'. 
(e)  Unusual  forms  which  affect 
only  the  pyramidal  tracts,  causing 
hpastic  paralysis  without  muscular 
atrophy. 

i.  Diseases  of  the  Sensory  Sys- 
tem. Tabes  dorsalis  is  characterized 
bv  l&siim.s  of  tlie  nensory  fibras  of  the 
cord,  especially  of  thone  which  paws  fi-oin  the  post<Tior  roots  inward,  and 
the  cliniital  symptoms  are  directly  or  indirectly  referable  to  such  lesions. 
The  fibres  which  enter  the  vavA  throufrh  the  iwsterior  roots  lie  in 
the  posterior  colunui  near  the  c^I^r*;  nf  thv  ]Mistonor  horn,  and  gradually 
iK'como  more  median  as  they  jwiss  irpwunl  iind  new  fibres  conic  into 
the  various  segments.  Ileuco  the  fibres  comiufi  from  the  sacral,  luiii- 
l>iir,  and  lower  thoracic  nerves  lie  in  tlic  middle,  near  the  |)osterior 
septum,  scpiinitod  laterally  by  the  jiiiraiiii'dirui  scjitum,  and  are  known 
its  the  cihiiun,-^  of  Goll.  The  hiteral  |)cirtioiis  of  the  posterior  columns, 
eiiiitiiitiiii^r   fibres   from  the  up|)er   tlicnieie  :iii(l   tile  cervical  roots,  an' 

Tabes  dorsalis  begins,    us  a    rule,   tn    (he   lower  thoracic  and   up[H'r 
lumbar  cord,  and  lienee  <in  section  we  tiiul  a  degenerated  area  on  either 


DISEASES  OF  THE  NERVOUS  SYSTEM. 


451 


side  near  tlie  posterior  horns,  and  higher  up  a  similar  lesion  in  GoU's 
column.  If  the  remaining  lower  portion  of  the  oord  is  involved, 
belonging  to  the  lower  lumbar  axiA  the  sacral  nerves,  the  entire  pos- 
terior column  is  d^enerated.  When  the  tabea  ascends  higher  the 
oohimDs  of  Burdach  may  also  be  altered.  The  centre  for  the  knee 
reflex  lies  at  the  first  or  second  lumbar  nerve,  and  as  the  collateral 
tibres  are  early  affected  this  reflex  disappears. 

Tabes  dorsalis  ia  thus  a  degeneration  of  the  posterior  column,  pos- 
terior horns  and  roots,  and  their  radiations  into  the  cord.  In  wcvere 
at-ses  the  lesion  may  be  visible  in  the  gross,  the  atrophy  producing  a 
flattening   antero-poateriorly,    and   the    d^enerated   parts   appearing 


Tabea  ilDmlli.  A.  Recent  cue.  a.  LniDbftT  cord  wllh  median  dl^neraUmi.  b.  ColamnsoT 
Goll.  iXto  aflfacled.  B.  Older  cue.  a.  LnmbU'  rati  with  almuM  the  enUra  pcaLerlor  Mlnniii 
degencraud.   b.  ColnmDa  of  QoU  and  Burdach  defeuented. 

gray,  firm,  atrophic,  and  the  posterior  roots  more  slender.  The  pia 
may  be  opaque  and  thickened  by  chronic  meningitis.  The  cerebral 
nerves  and  nuclei,  especially  those  of  sight,  also  share  in  the  degenera- 
tion. The  peripheral  nervec  and  the  sympathetic  may  suffer,  and 
progressive  paralysis  may  either  precede  or  follow  the  tabes.  The 
cause  of  the  disease  is  supposed  to  be  some  toxic  influence,  which  is 
in  many  cases  syphilitic. 

D^jenemtion  of  the  posterior  column  may  occur  in  other  cases 
tlian  tabes,  where  ;i  to.tic  influence  may  be  a"suinc<l.  Poisoning  by  dis- 
eased grain  {|K'llagni),  by  ergot,  pernicious  aiiemln,  leukemia,  diabetes, 
la,   tiil>erculosis,  and  certain   infectious  dii«ea.se^,   may  all  be 
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mA  mirr,  with  ledona  of  dw  eenbeUir  IekI  and  tiowcr^  eolumtt, 
ami  ct  the  prnmithl  and  poemiog  oDlamas,  are  known  ae  hendituv 
atana  or  Friedmch'^  diseae^  and  uccor  m  eenain  rwow  uf  tatfaas, 
Bgt0aa  apaal  panlvau,  and  piugmrive  pnafyns,  and  exist  as  dis- 
Poiaons  and  anto-fnhudatfka  fnnusb  other  ca^ea. 


^       ®       ® 


Tlw  feeiiv  m^  be  primair  in  the  gray  matter  of  the  eocd,  and  this  is 
probable  whoe  abort  ctMnnu^aial  tneM-  atv  diseased,  and  bi  ••cher 
cBses  Ae  kaons  are  i>jt  strktlr  systematic  bat  imsgulafW  dkposed, 
F  on  Taacalar  lesioos  m  the  oocd.  W 


C.    DISOEDEES  07   THE   BLOOD   AMD   LnCPH   CXKCULA- 

TION;    KK1VT0RRHAGE ;    AHEHIC   AlfD 

HEMORRHAGIC  SOFTENIHO. 

Awenri*  dF  tlt«  brain  ncvnis  with  general  anemia  and  after  severe 
hemorrhages  ebcwhere,  and  a  afn^e  fnrm  f-iUowa  artenal  owtractioa 
1  r^iofu.     The  sarface  i?  pale  af  aiso  the  cat  eection,  and  on 
e  an  bat  a  few  poncb  raciilr»i.     CVmpiele  lots!  ■«— «™ 


■tJorpereni 


-  sod  aeciimpaiLM^  inl 

I  -  and  oQ  obstacles  to  tfae  vmoos  Sow. 


mm 


DISEASES  OF  THE  NERVOUS  SYSTEM.  453 

The  former  produces  diffuse  and  mottled  redness  of  the  brain  and  its 
membranes.  In  the  latter  the  superficial  veins  and  the  puncta 
vasculosa  are  prominent.  Even  in  anemic  brains  gravity  may  cause 
the  dependent  veins,  as  with  dorsal  position  of  the  cadaver,  to  fill  with 
blood. 

Local  stasis  is  of  three  varieties :  that  due  to  occlusion  of  a  venous 
channel,  that  due  to  thrombosis  of  a  sinus,  and  that  due  to  increased 
intracranial  pressure. 

Thrombosis  of  a  sinus  may  extend  to  the  veins  of  the  pia  and  pro- 
duce edema  and  passive  hyperemia.  At  times  it  occurs  in  cachectic 
patients  without  apparent  cause,  perhaps  from  disordered  nutrition  of 
tlie  wall  of  the  vessel.  At  other  times  it  Ls  the  result  of  phlebitis. 
Local  softening  and  hemorrhagic  infarction  may  follow  in  the  cerebral 
tissue.  Intense  intracranial  pressure  compresses  the  thin  walls  of  the 
veins,  while  the  arteries  remain  permeable. 

Softening.  When  a  portion  of  the  nervous  tissue  is  suddenly 
deprived  of  its  nutrition,  as  by  closure  of  a  vessel,  it  suffers  a  rapid 
liquefaction  necrosis^  or  softening,  for  the  dead  tissue  takes  up  water 
from  the  viciuitv^  and  melts  to  a  thick  semifluid  mass.  The  axis 
cylinders  soon  show  irregular  swellings  and  break  into  short  sections, 
and  then  become  a  fattv  detritus.  The  medullarv  substance  swells, 
separates  from  the  axis  cylinder  or  with  the  fragments  of  this  forms 
globules  of  oval  or  irregular  form,  often  with  double  contours,  called 
myelin  or  axis  cylinder  droplets.  The  ganglion  cells  and  glia  also 
d^enerate,  and  a  frequent  addition  to  the  process  is  hemorrhage,  either 
by  diapedesis  or  after  fatty  degeneration  of  the  vessels. 

The  tissue  about  the  softened  focus  is  usually  edematous.  The  color 
of  the  lesion  is  red  after  hemorrhage,  or  without  this  of  a  white  or 
gray  or  yellow  tone ;  this  is  called  white  softening.  Lai^e  admixture 
of  blood  produces  a  red  softening  if  there  are  many  capillary  hemor- 
rhages, or  by  the  presence  of  red  cells  and  imbibition  of  their  coloring 
matter  it  may  be  a  yellow  softening. 

Within  forty-eight  hours  the  focus  may  be  filled  with  wandering 
cells,  and  in  time  the  process  of  resorption  and  organization  may  lead 
to  healing.  The  first  leucocytes  to  enter  the  focus  are  polynuclear, 
and  after  these  come  numeroas  large  lymphocji^s.  By  taking  up 
fatty  matter  these  are  converted  to  granular  cells,  and  when  filled  with 
blood  and  its  coloring  matter  they  may  be  deeply  pigmented.  With 
large  softenino^  the  healing  process  is  very  slow,  especially  when  the 
circulatory  conditions  are  poor,  from  edema  and  senile  disease  of  the 


454 


SPECIAL  PATHOLOaV. 


cjfllndEn. 


Toued  prepoTBElun  from  ■  softened 
eight  days  old.  a,  a^.  Swollen  oxli 
b,  A|.  Naked  >il>  crllnden.  b,,  GrsouUr  dmllen 
■xli  i^llDder,  c.  c^.  liljeliD  drops,  d.  Fatty  gui- 
glion  cell,  e,  t,,  e,,  r,.  Waader  cellB.  /.  Gnoulai 
call.  /,,  The  Mme,  encIiMingarnldrop.  g.  Wen- 
dercell  with  four  red  caIIb^  A,  wlLh  myellD  droplet. 


vessels.     Secondarj'  foci  of  eoftening  may  occar.       The   focus  i 
become  encapauleJ  und  cy.stic  or  ootupletely  cicatrized. 

The  commonest  cause  of  cerebral  softeuing  is  closure  of  an  artcrj-, 
by  thi-oiubosis,  embolism,  or  pruliferatiou  of  its  intima.  This  is  called 
ischemic  softening.  Throm- 
bosis may  be  due  to  atlieronm, 
emboli  come  from  thrombi  in  the 
arteries  of  the  brain,  the  heart, 
the  arch  of  the  aortn  or  tlte 
pulmonary  veins,  and  syphilis 
and  atheroma  may  obliterate  the 
vessels  of  the  bniln. 

The  arteries  most  often  in- 
volved are  the  great  vessels  of 
the  base,  especially  of  the  Syl- 
vian fissure  and  its  branches 
wliich  supply  the  large  gaugliiL 
The  focus  of  softeuing  is  often 
in  the  neighborhood  of  the  internal  capsule,  caudate  aud  lenticular 
nuclei,  and  optic  thalamus,  leas  frequently  in  the  pons,  corpora  quadri- 
gemina,  iuid  peduncl&s.  In  size  the  softened  area  may  be  small  as  a 
hazelnut,  or  large  a.-*  a  hen's  ej^,  or  even  include  a  great  part  of  a 
hemisphere.  The  sui-face  of  the  brain  is  depressed  above  the  focus, 
aud  may  lie  fluctuating  on  jmlpatiou.  If  the  internal  capsule  is  <Ie- 
stroyed  motor  and  sensory  hemiplegia  may  follow,  for  the  major  part  ol  -■  i 
the  motor  and  sensory  fibres  pass  through  iL  "^ 

\Vlien  an  artery  which  passes  from  the  pia  to  the  brain  1 
occluded  it  causes  circum-scrilied  mfleniw}  of  the  cortex,  at  times 
including  several  gyri  and  reaching  to  the  white  matter.  Collapse  of 
the  convolutions  and  resorption  may  follow,  with  marked  deformity'-, 
which  may  be  increased  by  cicatricial  contniction.  The  adjacent  con- 
volutions are  usually  atrophic.  The  artery  of  the  Sylvian  fissure 
gives  off  a  branch  to  the  lower  frontal  convolutions  in  which  the  speech 
centre  of  Broca  is  located  on  the  left  8idc;  i)fclnsion  of  this  branch 
lends  to  motor  aphasia. 

Clironic  aofleiiiiig  in  the  brain  may  ilcpend  ui«in  disease  of  t!ie  vessels, 
as  atheroma  and  syphilitic  arteritLi,  and  the  foci  may  be  small  aiid 
multiple.  Areas  which  have  had  an  acute  origin  may  also  extend  by 
disorders  of  the  circulation  about  them,  br»th  of  blood  and  Ivniph, 
further  softening. 


or  part  of^-  ^ 
I  beoomo^^V 
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Softening  in  the  spinal  cord  is  far  less  frequent  than  in  the  brain. 
Such  areas  of  mj/domalacia  may  be  caused  by  syphilitic  meningitis  and 
meningomyelitisy  and  rarely  by  atheroma. 

Hemarrhagea  in  the  brain  are  relatively  common  and  of  great  clinical 
importance.  Their  usual  cause  is  injury,  or  rupture  of  a  vessel  already 
the  seat  of  hyaline  or  fiitty  d^eneration,  syphilitic  or  atheromatous 
lesions,  or  miliary  aneurisms.  Any  of  these  processes  will  lessen  the 
resisting  j>ower  of  the  vessel  and  dispose  to  rupture.  Diseases  of  the 
heart  and  kidneys,  alcoholism,  and  other  diseases  which  are  accom- 
panied by  vascular  changes  are  specially  liable  to  produce  cerebral 
hemorrhage.  The  immediate  cause  is  frequently  an  increase  of  tlie 
blood  pressure,  as  from  muscular  exertion,  stasis  with  increased  pressure 
within  the  abdomen,  acute  alcoholism,  and  emotional  crises.  A 
peculiar  form  of  aneurism  called  the  embolic  may  lead  to  intermen- 
ingeal  bleeding  at  the  base  of  the  brain,  where  they  commonly  occur 
(p.  293).  The  hemorrhagic  diathesis  and  septic  conditions  also  may 
be  complicated  by  cerebral  hemorrliages. 

In  form  cerebral  hemorrhages  may  be  punctate  and  capillary  or, 
as  in  hyperemia  about  inflammations,  and  in  hemorrhagic  conditions 
and  areas  of  softening,  there  may  be  an  exit  of  red  cells  into  the  lymph 
sheaths  of  vessels. 

Large  masses  of  blood  destroy  the  tissue  and  appear  as  dark-red 
areas  of  softene<l  tissue  and  clot.  Careful  washing  removes  the  blo<xl 
and  reveals  the  walls  of  tlie  focus  with  projecting  vessels  and  necrotic 
masses,  and  about  it  there  are  capillary  hemorrhages  and  a  zone  of 
edema.  After  a  time  the  dissolved  blood  pigment  gives  the  part  a 
yellow  color.  If  of  large  size  and  near  a  ventricle  this  cavity  may  be 
perforated,  and  the  blood  then  finds  its  way  through  tlie  whole  system 
of  ventricles.  After  rupture  of  a  vessel  tlie  bleeding  continues  until 
the  external  pressure  e(|uals  the  intravascular,  and  this  pressure, 
tnmsmitted  through  the  brain,  causes  tightness  of  the  membranes, 
dryness  of  them,  flattening  of  tlie  convolutions,  and  partial  obliteration 
of  the  sulci. 

Under  the  microscope  the  neighborhood  of  the  hemorrhage  is  in  a 
condition  of  nul  softening,  and  after  a  time  absoq>tioii  has  oo<?urred,  and 
cells  with  gnuiulcs  and  pigment  are  found.  The  color  fades  tlirough 
bro>vn  and  vol  low  and  becomes  much  paler,  and  the  end  of  the  process 
IS  either  a  so^ir  of  fibrous  tissue  or  a  cyst  with  eleiir  contents. 

The  C4>niinon(»st  site  of  hemorrhage  is  about  the  great  ganglia,  espe- 
ciallv  with  iiiiliarv  aneurisms  of  the  branches  from  the  Sylvian  arterv. 
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With  tbeie  as  whli  emboli,  the  iatental  cxpaiile  \s  apt  to  be  involved, 
causing  iKoupIf^ia.  Odter  hemorrfaagv!*  are  fuond  in  die  poBs  and 
■nedolla,  antl  after  tramna,  eidxr  at  the  ale  of  tDJury  or  ob 
opposite  aspect  of  die  bnun  (oootrecocqi). 

Hemorrfaage  in  the  oord  k  rai«^   and  usaallr  fuiluws  iDjmy. 
most  case  die  b)e«ding  i^  eonllDcd  to  the  eray  matter,  and  the  h 
reaemUes  that  given  for  tlie  brain. 

DiMvden  of  the  Lymphatic  (Srcnlatiaii ;  Bdmu. 
anii>iint  of  tian-sudate  is  foand  in  the  gubdnral  and  eabarachnuid 
!qKioe%  on  the  eur&oe  of  die  brain,  in  die  ventricles,  and  the  cental 
canal  of  the  oord,  or  generally  throughout  the  subetanoe  of  the  nervons 
ti««<ne.  On  the  i/^nrface  dm  condition  ia  called  htfdrojM  atttrutui,  in 
the  venuicle  it  h  called  hifdrvpa  iutemwti,  and  in  the  oeatnU  canal, 
kydromytiia.  Edema  of  the  nerrooa  ti^^ne  refers  to  iocreu^d  amounts 
of  seiwm  fluid  in  the  Eriil><tance  of  the  nervoa<  oigao^  la  all  Uie!« 
caaen  the  tM>iididon  U  not  alwayit  a  mechanicallv  developed  dn>p^y,  but 
ofteD  a  ^mus  inHammadon. 

Cerebral  edema  nuiy  be  partiai  or  general.  If  the  former,  the  entire 
brain  i;^  lar^,  moist,  i^oft,  and  doughy,  and  usually  anemic  On 
section  it  has  a  moL't  appearance,  and  the  vai^nlar  puncta  rapidly 
disappear.  Ilie  incrcaired  pre^ure  cau^rcs  the  convolodons  to  flatten 
and  die  »ulci  to  he  shallow. 

Soiue  of  these  cases  tuay  develop  daring  die  death  agony, 
accompany  sunstroke  as  a  serous  apoplexy,  others  are  found  with  -. 
exanthemata,  especially  in  children.     Some  cases  depend  upon  venous 
elasis,  and  others  occur  during  chronic  nephritis  as  part  of  a  gcoeral 
hvdremia. 

In  both  brain  and  cord  local  foci  of  edema,  affecting  both  the  g 
and  the  nerve  fibres,  may  appear  as  jioft  and  succulent  r^ions,  of  i 
(ir  auemic  hue  according  to  circumsfauees.     Tlie  tissue  may  be  aemi-^ 
fluid-      The  axis  cylinders  are  found  irregularly  swollen  and  thickened, 
homogeneous  or  granular,  anil    freqneutly  bmkpn   into  short  IcngtJis, 
while  the  metlulla   remains    or  sliaros  in  dit-  fragmentation.     Thesft  ^ 
swollen  fibres  lie  in  distende<l  portions  of  the  glia.     The  ganglion  cella 
show  swelling  and  granulation.      In  such  ca-M?s,  especially  with  aeni 
atrophy,  tbe   i^nnph  sheaths  of  the  ve«.*j-ls  may  be  rysdc  with  the  ii 
creased  fluid,  anil  this  appeairance of  larjfi>  vmuolirs  on  section,  espea-inllj  J 
in  the  large  ganglia  of  the  brain,  has  retvive'1  the  name  Hat  r-riUf. 

Such  cun<litii>ns  rasiilt  from  stasis  of  lym])li,  and  aevumpnny  other  J 
focal   diseases,   as  tumors,    hemorrhages,   etc.,  in  a  zoae  about  tlie  I 


othei^H 
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venou*^^^ 
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primary  lesion,  and  !a  the  latter  case  it  \s  pmlmblc  that  the  lymph 
oliaanels  liavc  beeii  compressed  by  inflammatory  congestion.  In 
many  cases  a  plainly  inflammatory  origin  may  be  discovered  for  the 
edema,  as  when  such  lesions  from  the  membranes  invade  the  tissue  of 
tlie  brain,  and  in  others  the  eoudition 
accompanies  infectious  crlema  and  death 
from  insolation.  Anemic,  diabetic,  and 
other  cachexias  may  be  complicated  by 
edema. 

The  circulatory  conditions  within  the 
cranium  determine  the  intracranial  press- 
ure. Physiologically  tiie  cerebro-spinal 
fluid  exerts  a  certain  amount  of  pressure 
upon  the  brain,  which  must  not  be  cim- 
foimded  with  the  pressure  within  tlie  blood- 
vessels, and  when  this  pressure 
creafted  the  cJiaructcristic  symptoms  result 
^Yhich  are  included  under  compression  of 
the  brain.  This  may  be  due  to  increased 
blood  pressure,  diminution  of  the  space  within  the  skull  by  tumors, 
hemorrhages,  and  similar  processes,  and  up  to  a  certain  point  compen- 
sation is  possible  by  outflow  of  the  cerebral  fluid.  Beyond  tliis  limit 
the  brain  is  pressed  against  the  bones,  and  the  following  conditions  are 
observed:  dura  tense,  botJi  dura  and  pia  anemic,  convolutions  flat 
and  broad,  sulci  slialltiw. 


tltlB  from  crimpree[DQ.  a.  Adrep- 
l  Irmpb  space  wHh  graiiQl&r 
ceJls,  b.  PerivHculRr  space,  c.  Clot 
I.  d.GIIaAboiUTeaBeli.  (Afler 

FlCKLIR.) 


D.    INFLAMMATION. 


Acute  inflammatory  processes  in  tlie  central  nervous  system  are 
compounded,  as  elsewhere,  of  hyperemia,  increased  transudation,  and 
emigration,  to  which  degenerative  changes  of  tlie  parenchyma  are 
added.  In  the  mildest  grades  of  eneephaJUis  and  mifeJilin  the  inflam- 
matory edema  causes  swelling  of  botli  glia  and  ncr\'ous  elements,  and 
thia  may  result  in  degeneration,  but  in  more  severe  cases  there  is  also 
Bu  infiltration  of  the  part  with  white  cells  which  at  first  affects  the 
lymph  sheaths  of  the  vessels  and  then  tlie  iidjaceut  and  mon>  distant 
nervous  parenchyma.  At  the  same  time  the  irritation  attacks  the 
nervous  elements  and  produces  more  or  l&s.s  marked  degeneration. 

Tbn  cau.*!  and  the  intensity  of  the  process  determine  its  final  stage, 
r  aa  restitutio  ad  intt^rum  in  tlie  inild  forms  or  as  df^ueratioM  of 


mfmhr  «f  inCMfioBi 
and  trfbaid  tewmm, 
•rphilisy  are  oboi  ivwiplii  nwi  bjr 
and  mrditK  mar  ao 
tooXtafMUL,     Id  die  inCectiooB 
toxie  eicmeot  is  fomislicd  br  the  ot^gmwrn 
manj  cttaee  there  is  a  mixied  inCectioii,  as 
lows  die  termioatioD  of  anodier  diifanf      At 
mAea^  paitkolar  nirirms  for  its  acdon,  as  in  |wili»MiiliiiH 
The  IrjNStioD  and  extent  of  these  ft^— TtiUfT*^ 


prtsadyj  the  parenchyimiu*a«  degenerations  and  sderocic  prooeneBy  and 
tdi¥f  x\%frrt:  with  mu'.'h  f-ellular  infiltrat>>D  and  resohiiig  soitaninp  and 
«!f;ai>,  may  involve  a  lar^  pr.*rtF:»D  of  a  cerebral  lobe  or  the  whcde  of  a 
ffpinal  ^segment,  producing  *:9trephalit'iJf  »^intun  or  myliiiM  trammierKt  as 
tlie  <A^  may  (xf.      When  the  gray  matter  is  especiallr  the  site  of  the 
Ie<iion  it  i*  known  a'^  fXffi^hc^phn/U^jt  i.ir  j^Jiomyt^iiuf,     Id  many  cases 
«/f  enf«phalomyelitL«  the  lesi<*n  f  »llow<^  the  dLstribotion  of  the  blood- 
vesi^fieUy  and  only  certain  < >ne^.  and  at  tim*^  •>nly  a  i^pecial  bruieh,  mav 
thtii$  Ifjcalize  the  inflammation.      When  <1i^]«:»^e<1  in  the  course  €jt  the 
urtf'ry  of  the  anterior  iLscure  of  the  o>in1  the  disease  is  called  polio' 
iiiyHHiM  anterior.     These  suWH-pommi--ural  arteries  take  ori^fin  from 
th^;  ant^frior  spinal  at  regular  interval^,  f-nt^^r  the  anterior  fissure  and 
pa-r  alN'niately  to  the  right  and  left.  >upplyinir  the  anterior  horns  ami 
t[i<'  \vhit<'  •jiil>^tanoe  adjacent.      Arciinliiii:  a-  many  of  these  branches 
or  *)u\\  a  U'W  are  attacked  the  frK'ii-  «>f  inflairiiiiation  varies  in  extent, 
ii\3\HfAr'\\\\z  f'ithfT  as  longer  or  shorter  n-^^ion--  nf  •k-stmction,  confined  to 
th<'  ant*;rior  horns  or  involving  the  white  nL-itt».T  ;iIso. 

A  idrrior  poliomye/itis  is  an  infectious  disease,  aivompaiued  by  fever, 
and  is  seen  moat  frejoently  in  children.     It  begins  with  extensive 
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fibrra.  r,  I',,  Dl^wndeit  ipaces  In  ibe  glu.  wlihlonn 
tiu  remiivBd.  /.  Rerailns  of  deilroyed  nerve  fibre. 
iL-H  r>ri))''  t'Ictiirc  Iho  lls-ue  l»  luBlInled  with 
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pamlyseij,  which  may  improve  and  leave  only  pareiiis  of  cerUiiu  group:^ 
of  muscles,  and  these  uodei^  a  degenerative  atrophy  later.  The 
disease  dotM  aot  often  ead  fatally,  and  hence  the  lesions  are  seen  only 
after  it  hus  long  since  terminated.  In  recent  cases  there  is  wcU-dehDcd 
celltdar  ioliltratiou  iu  the  r^ioo  affected,  with  d^eneration  of  the 
ganglion  c«lls  and  tlie  anterior  root  fibres  proceeding  from  them.  In 
many  cases  t!ie  infiltration  is  unimportant,  and  the  d^enerative  changes 
are  pronounced.  Sclerotic  contraction  is  the  final  stage,  and  this 
diminishes  the  size  of  the  anterior  horn  or  the  whole  lateral  half  of  the 
cord.  The  ganglion  cells  are  lost,  in  groups  or 
eutirely,  tlie  motor  tibres  d^;eDerate,  and  the  corre- 
sponding muscles  atrophy. 

A  chronic  form  of  anterior  poliomyelitis  occurs 
which  differs  only  in  its  course  from  the  acute  type 
described, 

Analn^us  lesions  in  the  medulla  are  found  in  eection  or  ti 
bulbar  paralysis,  and  in  the  brain  with  the  cerebral  •""'  "™"  mwDor 
form  of  inutile  paralysis.  The  inflammatory  char-  b>ifortbeDonidimiii- 
acter  of  many  of  these  lesions  has  not  been  fully  ;;;''^ri"C^"^^ 
determined,  espeoialiy  as  many  of  them  cannot  be  *""»  mei«ic  ipot  ti 
studied  immediately. 

A  more  extensive  poliomyelitb,  involving  large  sections  of  the  pos- 
terior hom.s  and  columns,  may  at  times  be  observed  with  general 
infections,  aa  variola,  rabies,  pyemia,  influenza,  and  typhoid  fever. 
In  many  cases  severe  functional  disturbances  may  be  caused  by  toxic 
influences  without  apparently  leaving  any  anatomical  alterations  in  the 
cord  and  brain  ;  an  example  of  this  is  called  acute-  aicendhig  paralytfU 
or  Ijmdr\  >>  [winh  sis.  Where  the  gray  matter  of  the  cord  is  generally 
invoked  the  disoiif*  is  known  as  central  myelitis.  All  tliesc  forms  of 
inflammatiiin  pnxluco  an  interruption  in  tlic  nervous  tracts  and  may  I)e 
followe<I  b^  seconilary  degenerations. 

Whei  infiintmutiir}- proces.se3  extend  fnmi  tlie  membranes  of  the 
bram  and  wird  to  these  structures,  or  in  tlic  oiintrary  direction,  the 
prix^ess  is  ciillcii  iiienhif/n-fHcejiha/itiii  or  myelHiM. 

DisM'iiiiiiiitrd  iiillanimations  affect  scattered  foci  and  aftorwanl  extend 
to  the  entire  iiiiiss  nf  the  briiin  and  itird,  and  in  some  cases  the  lesion 
follows  tlic  liliHjdvcss<'ls.  Acute  ciiss<' minuted  cncephahimyelitis  may 
be  primarv,  Imt  nsiuilly  follows  sume  <ither  disosiKC,  as  mi  infections 
disorder  nf  r-liildhond,  appcarintr  as  an  acute  ataxia  and  ending  in 
either  resuliitiim  or  nuiltiple  sclerosis. 
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Mnltdple  sclerosis  jircseal^  li^siuas  which  are  soft,  grayUh  red,  atnuM 
jlpilatioous  ami  full  of  granular  cells,  when  tlic  disease  lias  l>eeil  rapid 
or  an  cxiu^rhation  of  a  clironic  form.     But,  a&  a  rule,  tlie  lesioni- 


hard  aod  gray,  even  creaking  when  cut,  and  are  sharply  cirenniscribed 
from  the  re»t  of  the  tissue.     Tlie  irregular  distribution  of  these  ledoDS  J 
throHph(mt  the  nervoua  system   is  cliaracteristic,  hut  they  present  | 
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certiiin  relation  to  siKHjially  affected  regions,  as  the  centrum  ovale,  the 
walls  of  the  lateral  ventricles,  the  pons  and  the  white  matter  of  the 
cord.  In  general  the  lesions  may  be  confined  to  the  brain,  the 
medulla,  or  the  cord. 

Microscopically  there  is  an  absence  of  nervous  elements  and  a  hyper- 
plasia of  tlie  neuroglia,  but  in  some  cases  there  are  naked  axis  cylinders 
also,  persisting  after  the  atrophy  of  the  medullary  substance,  and 
perhaps  with  this  may  be  connected  the  fact  that  secondary'  degenera- 
tions may  be  lacking  in  multiple  sclerosis.  Many  other  areas  show 
transitions  to  more  diffuse  lesions,  and  may  involve  an  entire  cerebral 
lobe.  The  cause  of  these  lesions  may  be  a  preceding  degenerative 
inflammation,  or  a  toxic  influence  with  infections  and  poisons,  or  dis- 
orders in  the  circulation  of  blood  and  lymph,  or  disease  of  the  vessels, 
so  that  the  same  anatomical  picture  may  have  many  origins. 

Suppurative  inflammation  differs  from  otlier  softenings  of  the 
nervous  tissue  by  the  presence  of  true  pus,  seldom  made  up  of  large 
nucleated  wander  cells,  but  of  polynuclear  leucoc\'tes  and  those  with 
fragmented  nuclei. 

Suppurative  encephalitis,  or  cerebral  abscess,  forms  a  collection  of 
yellow  or  yellowish-green  pus  in  the  hemisphere,  of  small  extent  usually 
but  at  times  very  large.  The  wall  of  the  abst^ess  is  made  of  necrotic 
nervoas  tissue  which  is  infiltrated  with  pus  and  shows  an  irregular  out- 
line. Hemorrhage,  which  is  rather  infrequent,  causes  the  focus  to 
assume  a  redder  color.  About  it  there  is  a  zone  of  edematous  infiltration 
in  which  capillary  htiuiorrhages  may  be  found.  Microscopically  the 
edge  presents  detritus  from  nerve  cells  and  pits  cells,  cholesterin 
crystals,  fat,  and  fatty  granular  cells. 

Cerebral  abscess  may  be  due  to  the  direct  entrance  of  pyogenic  bac- 
teria fmm  outside  the  body  or  from  adjoining  structures  or  through  tlie 
blood.  The  former  is  the  ciuse  with  injuries  which  perforate  the 
cranium  and  the  brain,  and  so  introduce  infection.  Complicated  frac- 
tures of  the  onmial  lK)nes  and  sometimes  injuries  of  the  soft  parts  without 
fracture  may  Ix)  attended  by  abscess  of  the  brain,  the  orgjuiisms  gaining 
entrance  probably  through  the  lymph  channels.  In  some  (^ises  the  path 
of  entry  is  ck^iirly  indicated  by  a  pachymeuingitis  or  sinus  phlebitis, 
with  purulent  meningitis,  and  then  abscess  formation.  Claries  of  the 
ethmoid  and  the  temjwral  bone,  empyema  of  the  antrum  of  High- 
more,  and  similar  purulent  conditions  in  the  (U'anium  may  lejid  to 
cerebral  abscess,  with  or  without  phlebitis  of  the  sinuses  and  men- 
ingitis. 
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Geaeml  iufectioas  and  pyemic  cou<litions,  emlxillsm  witli  inferte^ 
material,  and  metat^tatfis  from  purulent  ItruuchitiH,  bronchioetabff 
cavities  with  i<iiippiiration,  and  phl^monou^  ff)ci  are  responsible  for 
other  casct!,  and  according  to  the  character  of  the  primary  lesion  the 
abt^eess  simply  contains  pus  or  is  also  gaogrenous.  Certain  other 
eases  are  called  cryptogenic  because  their  origin  cannot  be  explained. 

The  ca.se  may  be  rapidly  fulal,  especially  when  there  is  extensive 
purulent  meningitis  or  perforation  of  a  veutri<'le  and  internal  hydro- 
cephalus. Edema  and  cerebral  compression  may  ahso  lead  to  death. 
At  other  times  the  process  is  slow  in  its  course,  and  remains  for  a  long 
time  localized,  being  then  more  or  less  cncapsided  by  a.  fibrous  mem- 
brane. The  contents  of  the  abscess  may  thicken  and  dry,  but  il  is 
always  possible  that  the  pus  may  perforate  elsewhere. 

The  site  of  the  lesion  depends  on  tlie  tmuma,  and  usually  corresponds 
te  it,  or,  if  due  to  caries,  is  found  ui  the  temporal  loI>e  or  the  ccre- 
bellum  of  t)ie  same  side. 

In  the  cord  suppurative  inflammation  is  usually  dtie  to  metastasis 
with  pyemia  or  to  caries  of  vertebne  or  suppurative  sjiinal  meuingitis. 

E.     INFECTIOUS  ORAmTLOMATA. 

Tuberculous  ;uid  syphilitic  le.-ioiio  in  the  brain  arc  so  iulimately  cnn- 
nectcd  witli  similar  affections  of  the  membraues  that  tlicy  will  be 
discussed  togetlier.  The  commonest  and  most  important  form  of 
tuberculosis  is  tuberculous  meningitis. 

Tlie  name  bajiUar  vteningitie  is  often  used  for  this  affection  because 
of  its  tendency  t4i  involve  the  basal  surface  of  tJie  brain,  especially 
about  tlie  optic  chiasm.  In  the  majority  of  cases  there  is  another 
tuberculous  lesion  elsewhere  in  the  body  to  which  tlie  meningitis  is 
secondary,  either  of  the  pleura,  the  hmg,  the  bones,  or  the  middle 
ear.  In  other  cases  tlie  disease  is  associated  with  conglomerate 
tubercles  of  the  brain.  A  hematogenous  origin  is  the  (Commonest,  and 
hence  the  lesion  is  part  of  a  general  milian-  tubercidosis,  and  it  is 
possible  tliat  it  may  affect  the  brain  through  the  lymph  channels. 

From  the  meninges  the  process  passes  to  the  brain  substance,  caus- 
ing edematous  swelling,  uifiltrntion,  aueinii'  or  hemorrhagic  soft^ling^ 
in  tlie  gray  or  the  white  matter,  and  on  the  walls  of  the  vessels  whinh 
enter  the  part  there  may  be  tulx-rdcs. 

The  termination  of  acute  tnlwrciilar  tneuiugitis  is  generally  fatal, 
but  it  is  fluimwl  that  cast*  may  jiresent  evidence  of  healing,   with 
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tliiuinutioQ  of  the  exudate,  anil  fibrotm  clmngee  in  tKe  tubercltis  Hnd 
thickening  of  the  mt'Qin^«8.  It  is  uncertain  how  much  of  this  pnx:&sp 
is  reparative,  but  without  doubt  such  lesions  may  t>e  subacute  or 
chronic  and  of  a  tibrous  nature  rather  than  destructive. 

The  membranes  of  the  cord  may  present  lesionu  like  those  described 
ui  the  cranium,  and  the  cord  it!*elf  may  be  affected,  The  original  Icdiou 
may  be  tuberculosis  of  the  vertebne.  Simple  tuborculusis  of  tlie 
membranes  also  occurs  without  involving  exudative  and  productive 


I  Baii.ll  ceUa    g 


WTien  the  tubercular  foci  are  numerous  m  the  nervous  oi^us  the 
lame  diaaeminaled  tabertulo»n)  is  employed  More  commonly  in  the 
brain  tbere  are  solitary  or  conglomerate  tubercles  whith  may  attain  a 
lar^  flize,  and  alxiiit  them  resorption  tubercle^  are  noted.  The  sur- 
louading  tissue  is  edematous  or  tiit  leat  of  granulitiou  and  fibrous 
hyperplasia.  Clinically  the  ^vrnptomti  mav  be  those  of  timior  and 
,  and,  if  the  lesion  i<i  m  the  cord  jnraU'iiB  and  seiimdar^' 
ntion  occur. 
Ckrebrospinaf  »i/philw  may  occur  \Mthin  a  few  minths  after  iiifcc- 
ianp  but  usually  it  is  the  tertiary  forma  of  the  lesion  which  are  foiincl. 

Bmay  be  circumscribed  gumniata  or  a  diffuse  gummatous  iniiani- 
I 
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matioQ  with  degenerations.  The  vessels  play  an  importuut  part  in 
the  lesion.  The  pla  of  tlie  hraia,  and  less  often  of  the  conl,  is  i-^iii- 
uionly  affected,  and  most  frequently  as  a  gummatous  meniiigitLs,  A 
proliferation  of  a  very  cellular  and  vascular  ^rranulation  tistiue  itu  tlie 
inner  side  of  the  pia  gives  rise  t«  grayisli-red  tliickenings,  senii- 
gelntinous  and  at  tijnes  caseous,  which  tend  t>t  fibrous  tnuisfonnntJiju 
and  shrinking.  Small  areas  may  be  completely  absorbed,  but  the 
lar^r  always  leave  firm  scars.  Ijeas  often  caseous  giunniata  oocuTj 
and  the  vessels  are  involved  in  syphilitic  iuHaniniatiun  (yu  291). 


"m 


Srptallitic  menlnglUs  uid  encepliiillUii.  D,  Tli 
vtUh  ■jphllllia  BrWiUli.  I.  Inflllrele  lu  Ihe  dui 
foci  In  tlte  meninKca,  wblob  kk  lliivk  and  flbroi 
«(.  k,.  Gumnu  In  Ibe  cortex.    P,  Pia  In  k  suluiu,  t 


ikeueil  flbnjus  4utB.  M.  MeuLugH.  g,  V^bbI 
.  (,.  The  ««ni«  In  the  pl«.  *,  it  GnmnwtoiB 
I  witli  InfiltT&Ied  retBCle.  g,  aad  slant  cclli,  r. 
I  vcnel  inQllnWd.    K  3M.    (After  Obuhiikb.) 


(irUDitiuita,  which  often  form  at  the  base  of  tlie  brain  and  about  the 
vessels  and  nerves,  nsually  involve  cellular  infiltration  and  degenera- 
tion of  the  brain  and  («rd  adjaceut  to  tlieir  sites,  with  resultiiis:  caswuis 
or  fibrous  areas.  This  is  called  syphilitic  meningo-en cephalitis  luid 
myelitis.  Circumscribed  gummatii  sometimes  occur  witliin  the  oentral 
nervous  organs  indepcndcut  of  meiiuigeid  lesions,  and  may  act  elinioilly 
as  tumors. 

Compression  sym|it<)ms  may  also  follow  tlie  exudiite  becausi-  of  J 
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thickness  and  pressure,  and  by  occluding  the  vessels  it  may  produce 
stasis  and  edema.  In  the  cord  the  contraction  of  fibrous  scars  may 
have  similar  effects.  These  indirect  results  of  syphilis  may  be  con- 
trolled in  many  cases  by  appropriate  treatment,  and  thus  their  recog- 
nition has  a  practical  value. 

Primary  lesions  of  tlie  vessels  may  be  distributed  over  many  small 
arteries  as  a  gummatous  inflammation,  or  involve  a  few  larger  arteries. 
The  lumen  may  be  occluded  more  or  less  completely,  and  softening 
results  in  the  corres[)onding  parts,  or,  iu  otlier  cases,  thrombosis  and 
embolism,  or  weakening  and  rupture  of  the  vessel,  with  hemorrliage. 

Syphilis  may  cause  simple  degenerative  lesions  in  the  nervous  paren- 
chyma witliout  inflammatory  changes,  probably  because  of  the  lessened 
blood  supply  and  consequent  impaired  nutrition.  Such  lesions  are 
commonly  scattered  in  many  small  areas  as  degeneration  and  fibrosis, 
or,  by  direct  action  of  the  poison  of  syphilis,  certain  tracts  present 
degenerations  and  scleroses.  Among  the  latter  may  be  mentioned 
syphilitic  lateral  sclerosis,  involving  the  pyramidal  tracts,  and  also 
certain  lesions  of  the  posterior  columns. 

Certain  other  cases  which  cannot  be  recognized  anatomically  as  syph- 
ilitic, are  in  all  probability  due  to  this  cause  in  many  ciusas ;  among  these 
are  tabes  dorsalis  and  progressive  paralysis,  which  are  sometimes  known 
as  post-syphilitic  or  meta-syphilitic  diseases.  It  may  be  that  syphilis 
predisposes  the  individual  to  such  lesions,  or,  after  the  syphilis  is 
cured,  a  toxin  derived  from  it  remains  in  the  body  and  causes  the  ner- 
vous disease. 

Inherited  syphilis  may  affect  the  nervoas  system  during  fetal  life, 
childhood,  or  after  pul>erty,  and,  including  hydrocephalus,  presents 
anatomical  changes  similar  to  tliose  alrcjidy  described.  An  interstitial 
encephalitis  neonatorum  has  been  described  by  Virchow  in  syphilitic 
infants,  which  present  yellow  areas  of  softening  in  the  white  matter, 
in  which  numerous  granular  cells  are  found,  as  well  as  throughout 
the  brain ;  hut  these  cells  may  occur  physiologi(xilly  in  the  brain  of 
the  newborn  child. 

F.    INJURIES  OF  THE  CENTRAL  NERVOUS  SYSTEM; 
REGENERATION;  COMPRESSION;  CONCUSSION. 

Inci.^ed  and  jjunctured  wounds  of  the  brain  and  cord  are  not  common 
because  of  tlu'  protected  situation  of  those  organs,  hut  experimentiilly 
they  have  been  fully  studied.      The  line  of  sej)aration  is  at  first  fille<l 

30 
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with  serofibrinous  exudate,  but  with  deep  wounds  the  edges  gape,  and 
in  the  cord  complete  division  is  followed  by  retraction  of  the  segments. 
On  the  edges  there  is  a  broad  margin  where  the  tissue  undergc^cs 
destruction,  with  swelling  and  defeneration  of  tlie  nerve  fibres,  known 
as  traumatic  degeneration,  so  that  even  clean  and  smooth  wounds  have 
a  relatively  large  extent.     Secondary  dc^neratious  follow. 

Without  complications  the  wound  heals  by  absorption  of  tlie  soft<med 
parts  and  gro>vth  of  granulation  tissue  from  the  pia  and  the  adventitia 
of  tlie  vessels.  Regeneration  of  nerve  fibres  within  the  central  organs 
takes  place  to  a  very  limited  degree,  for  while  the  bundles  of  new  fibres 
sprout  from  the  stumps  of  the  old,  they  have  not  the  power  of  piercing 
the  scar,  and  ganglion  cells  appear  never  to  be  regenerated. 

On  the  other  hand  a  regeneration  of  nerve  fibres  may  take  place 
when  the  supporting  tissue  and  the  vessels  remain  unimpaired,  the 
new  fibres  growing  ahmg  the  lymph  sheaths  of  the  vessels  and  re- 
placing the  degenerated  portion  and  re-establishing  communicsitions. 

The  commonest  injury  to  nervous  tissue  is  contusion  or  crushing, 
with  escjipe  of  blood.  In  the  brain  this  may  be  due  to  bullet  wounds, 
blows  with  blunt  instruments,  or  fragments  of  bone  l^ing  driven  in. 
The  cord  suffers  with  fracture  or  dislocation  of  the  vertebne  and 
bullet  wounds,  and  the  destruction  of  vertebrjB  by  caries  or  tumors. 
Iloniorrhairc^  in  the  cord  is  not  common  with  such  conditions, 
hilt  ill  the  brain  then*  is  usually  a  rupture  of  meningeal  vessels  and 
esc'aj>o  of  blood  into  the  sul)dural  and  subanichnoid  spaces.  The 
bruised  ti.ssiK*  resembles  the  soft  semifluid  mass,  mixed  with  blood, 
which  is  found  with  red  softening.  Extreme  flexion  and  extension 
of  the  spine  may  cause  stretc^hinj^  and  tearing  of  fibres  within  it  and 
hemorrhage,  and  tem})orarv  dislocation  and  twisting  of  the  vertebne 
may  have  the  same  effect,  and  at  the  autopsy  some  time  afterwanl 
there  may  be  no  traces  of  the  injury  other  than  those  in  the  nervous 
tissue.  In  the  newborn  similar  trauma  niav  follow  difficult  birth  and 
vigorous  methods  of  artificial  rcspinition  (S(^liultze's). 

Commotio  Cerebri.  Extnuno  dc<rrccs  of  force,  as  blows  and  falls, 
actintji:  upon  the  cranium,  may  cause  lesions  of  its  cimtents  without 
injury  to  the  bones.  Severe  liemorrliage  may  (K»cur,  evidently  eause<l 
by  unccjual  diffusion  of  the  cerel)ro-sj)iual  fluid  and  its  compressing 
eiTect  at  certain  pla(*(\s,  and  hence  th(*  lesion  is  often  at  the  side  opposite 
the  point  of  impact,  or  on  the  walls  of  the  ventricles  or  of  the  Sylvian 
a<jue<luct.  In  other  cases  concussion  produces  numerous  capillary 
apoi)lexies  from  rupture  of  vessels  by  the  strongly  shaken  fluid.     Some- 
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times,  however,  without  groaa  leaioas  there  is  an  alteration  in  the  ner- 
vous tinsue.')  which  may  caune  only  temporary  functional  effects.  All 
tiiese  conditions  are  grouped  under  the  name  of  conciLtsion  of  the  brain 
or  commotio  cerebri. 

Similar  traumatism  of  the  spine  may  lead  to  secondary  degeneration, 
in  many  caseH  after  hemorrhages  or  torsion  and  stretching  of  the  cord. 

Hyelitls  from  slow  compression  of  the  cord  may  be  due  to  exoHtoses, 
malignant  tumors  of  the  vertebrte,  caries,  and  tuberculosis  of  these 
bones,  and  other  invasions  of  the  available  space  witliin  the  canal. 
With  caries  of  vertebne  the  bones  gradually  yield  and  an  angle  forms 
in  the  spine  by  which  the  affected  vertebrte  are 
slowly  pushed  backward.     If  the  displacement  oc-  fio.-  boi 

curs  suddenly  after  vigorous  movement  or  trauma  a 
fatal  termination  is  immediate  from  crusli  of  the 
cord. 

When  the  caries  affects  the  upper  cervical  ver- 
tebrte slight  movements  of  the  head  may  cause  a 
shifting  of  one  upon  the  other,  and  the  odontoid 
process  is  pressed  into  the  medulla,  causing  sudden 
denth. 

Witli  a  gradual  development  of  the  kyphosis  tlie     bra^/Xpuihedtac^ 

comjjression  of  the  cord  is  much  slower,  and  it  be-     """^  ^'  '  ""^  "'• 
,         .         ,  ana  nanowsthe  csnBl. 

comes  flattened  or  fusiform  at  the  site  of  greatest     (After  stbohpell.) 

pressure.     But  because  of  the  fact  that  the  cord 

does  not  entirely  fill  the  canal  such  results  may  be  postponed  for  a  long 

time.     It  h!Lp{>ens  rarely  that  an  abscess  under  the  periosteum  lifts  up 

the  longitudinal  ligament,  projects  into  the  canal,  and  compresses  the 

cord. 

In  most  cases  the  compression  of  the  cord  is  due  to  proliferation  on 
the  external  surface  of  the  dura.  With  caries  of  the  vertebrje  a  tuber- 
culous process  ven,'  soon  invades  the  dura,  spreading  along  the  cellular 
tissue  l«tween  it  and  the  bone,  and  on  the  inner  side  there  form  large 
sponfiy  gniyish  granulations,  partly  ca.witns  and  jiartly  suppurating, 
which  pres,s  upon  the  cord,  Microsc«ii>icalIy  they  consist  of  granulation 
tissue  with  giant  cells  and  caseims  foci,  many  of  which  tend  to  become 
fibrous.     The  condition  is  eallc<l  jnwhi/iaeHhit/itii!  fuiierculona  ejrUnia. 

Coni|»res.-:ion  by  such  a  mass  leads  to  oechision  of  the  large  lymph 
spaces  of  the  cnril  as  well  as  of  the  veins,  small  lymphatics,  and 
capillaries,  and  consequently  tliere  is  a  sta.«is  of  all  fluids  and  edema 
of  the  cord.     The  nervous  elements  swell  and  degenerate,  and  later 
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tlie  glia  suffers.  Possibly  toxic  products  from  the  tubercle  bacilli, 
and  vasomotor  disorders,  as  well  as  a  mechanical  irritation,  also  take 
part  in  producing  the  lesion. 

At  times  the  tubercular  process  invades  the  cord,  and  tubercles  are 
found  upon  the  pia  and  in  the  substance  of  the  nervous  tissue.  As  a 
rule,  however,  the  changes  in  the  nervous  parenchyma  are  referable  to 
the  severe  edema,  and  after  a  stage  of  degeneration  and  softening 
sclerotic  changes  follow.  Embolism  and  thrombosis  of  spinal  vessels 
mav  lead  to  the  same  effects.  The  cord  is  thinned  and  flattened,  or 
still  swollen  witli  edema,. or  hard  from  the  sclerosis,  or  in  a  condition 
of  softening. 

Even  in  severe  degrees  of  vertebral  caries  reparative  processes  are 
possible,  and  the  abnormally  movable  parts  become  ankylosed  by 
fibrous  and  bony  overgrowths,  so  that  single  bones  may  no  longer  be 
distinguishable.  And  in  the  cord  the  edema  may  disappear  and  the 
nervous  elements  to  a  certain  extent  be  restored.  Thus  clinically 
improvement  and  even  complete  cure  may  be  observed  in  some  of  tliese 
cases. 

The  part  most  often  involved  is  the  lumbar  region,  then  the  dorsal, 
and  after  that  the  cervical. 

Osteomyelitis  and  tumors  of  the  vertebra?  and  syphilitic  spinal  men- 
ingitis may  have  effects  similar  to  those  of  caries  with  tuberculosis. 


0.    LESIONS    OF   THE  VENTRICLES   AND  THE   CENTRAL 

CANAL;  HYDROCEPHALUS  INTERNUS;  HTDRO- 

MYELIN;  STRINOOMYELIA. 

Internal  hydrocephalus  is  the  name  given  to  acciunulation  of  fluid  in 
the  ventricles  of  the  brain,  usually  in  the  lateral,  then  in  the  third, 
and  lexist  often  in  the  fourth. 

Congenital  hydrocephalus  develops  during  fetiil  life  or  soon  after 
birth,  and  is  progressive,  so  that  the  (juantitv  of  fluid  may  exceed  a 
litre.  It  is  usually  thin  and  sc^rous,  rich  in  jill)uniin  and  clear,  or  at 
tilings  turbid.  The  etioloirv  is  obscure.  In  manv  cases  there  is 
ini|)erfe(»t  development  of  the  brain,  in  others,  perhaps,  an  ejirlv 
inHnniination  or  a  mechanical  obstacle  to  tlu;  flow  of  the  cerebro-spinal 
fluid.  i)oth  lat(»ral  ventricles  are  usually  distended,  but  one  alone 
mav  he  involved  or  onlv  a  i)ortion  of  it,  and  in  the  latter  case  the  dis- 
tended  j)art  is  often  shut  off  from  the  reniaiuing  cavity  by  adhesions. 
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The  ependyma  is  often  loose  and  macerated  or  thickened  and  sclerotic, 
and  covered  with  granulations.  Atrophy  of  the  convolutions  accom- 
panies the  process,  so  that  the  fluid  may  be  contained  in  a  very  thin- 
walled  sac.  The  surface  Ls  flattened,  the  corpus  callosuni  may  be 
lacking,  the  bones  are  at  times  pressed  apart  and  tlie  fontanelles  in- 
creased in  extent  or  closed  by  Wormian  bones.  Congenital  hydro- 
cephalus is  often  associated  witli  idiocy,  and  other  defects,  like  harelip, 
mav  coexist. 

Acquired  hydrocephalus  may  arise  in  acute  form  as  an  inflammatory 
exudation  from  the  choroid  plexus,  and  the  fluid  may  be  serous  or  more 
purulent  and  mixed  with  blood.  When  serous  it  is  distinguished 
from  normal  cerebral  fluid  by  containing  more  albumin  and  being 
turbid.  The  plexus  and  the  wall  of  tlie  ventricle  may  show  hemor- 
rhiiges.  The  commonest  source  of  tliis  variety  is  the  extension  of  a 
suppurative  or  tuberculous  meningitis  through  tlie  transverse  fissure 
of  tlie  brain  along  the  pia  which  passes  into  the  ventricles. 

Adjuired  hydrocephalus  of  chronic  form  may  be  a  transudate  from 
the  choroid  plexus  and  tela  because  of  obstacles  to  tlie  venous  flow 
from  the  brain,  by  reason  of  tumors  in  the  cerebellum  or  other  pressure 
on  the  great  veins  of  Gulen.  These  veins  collect  the  blood  from  the 
deeper  veins  of  the  brain,  and  consequently  their  occlusion  leads  to 
marked  stivsis  throughout  the  organ.  Similarly  closure  of  the  commu- 
nimtions  between  the  ventricles,  as  the  foramen  of  ^lonro  and  the 
Sylvian  aqueduct,  may  lead  to  distention  of  the  ventricles.  This  may 
be  the  effect  of  scars  and  inflammatory  exudates  or  chronic  meningitis. 
In  many  aises  the  disease  coincides  mtli  rhachitis  and  seems  to  be 
idiopathic.  Atrophy  of  the  brain  is  followed  by  external  hydro- 
cephalus, especially  in  tlie  aged. 

The  symptoms  of  the  lesion  are  those  of  increased  intracranial 
pressure,  and  the  form  of  the  brain  corresponds.  When  the  condition 
develops  early  enough  the  form  of  the  head  is  distorted  also,  but  not 
to  such  severe  d^rees  as  with  tlie  congenitjil  t}T)e. 

Ei?cape  of  blood  into  the  ventricles  may  be  due  to  perforation  of  a 
heniorrliagic  focus  or  traumatism,  as  during  difficult  births. 

Among  the  chronic  changes  which  occur  here  are  especially  the 
fibrous  thickening  of  the  ependyma  during  old  age,  which  appears  as 
smooth,  hard  areas  or  granulations  of  small  size,  on  the  floor  or  the 
walls  of  the  lateral  and  fourth  ventricla**. 

The  Mcr  choroidece  of  the  thinl  and  fourth  ventricles  are  folds  of 
pia  mater  which  enter  between  the  cor})us  callosuni  and  the  corpora 
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quadrigemina,  and  between  the  cerebellum  and  the  medulla,  respec- 
tively, and  at  certain  points  present  vascular  processes,  from  1  milli- 
metre to  2  millimetres  in  length,  of  dilated  capillaries  arranged  in 
lobules  and  covered  with  cubical  epithelium.  The  epithelium  is  tlie 
remnant  of  the  ventricular  wall  pushed  before  it  by  the  pia. 

In  this  tissue  corpora  amylaeea  and  concretions  of  lime  are  frequent, 
and  sometimes  we  find  large  tumor-like  masses  filled  with  lime  salts 
in  masses;  these  arc  called  psammomata.  In  the  old  the  choroid 
apparatus  becomes  cystic  by  collection  of  fluid  between  the  layers  of 
pia.  From  the  epithelium  of  the  plexus  or  of  the  ventricle  carcinoma 
may  develop,  and  from  the  other  elements,  endothelioma  and  sarcoma. 

Inflammation  occurs  with  meningitis,  and  may  be  of  any  character 
and  lead  to  hydroceplialus.     Tubercles  in  the  part  are  common. 

Syringomyelia.  This  term  is  given  to  fissures  and  dilatations  in  the 
cord,  either  confined  to  the  medulla  and  the  upper  cervical  region  or 
extending  through  its  length.  The  cavity  begins  in  the  central  canal 
or  near  it,  and  in  the  most  pronounced  case  the  cord  remains  as  a  tliin 
investment  of  a  long  tube,  of  greater  volume  than  the  normal  cord, 
filled  with  serous  or  colloid  material  and  collapsing  after  its  removal. 
At  first  the  wall  is  composed  of  gray  substance,  and  later  of  white, 
and  various  diverticula  may  be  found  along  its  course.  It  may  be 
softened  or  sclerosed.  AVheu  the  aivity  is  plainly  due  to  distention  of 
the  central  ciiniil  the  name  hydroniyelia  is  applied,  and  this  may  he 
congenital  when  tliere  has  been  a  dcfi;ct  in  the  closure  of  the  medullary 
plate.  In  other  cases  it  is  acquired  and  depends  ui)on  causes  similar 
to  those  which  pro(lu(*e  hydrocephalus  intemus. 

Other  cases  of  syringomyelia  are  due  to  hemorrhages  or  lymphatic 
transudates  or  softening  over  a  linear  course,  but  tliese  are  not  strictly 
considereil  as  syringomy(4ia.  Many  of  thcs(^  cases  are  connected  with 
the  development  of  glioma,  and  such  a  tumor  may  be  found,  involv- 
ing a  long  segment  of  the  cord,  increasing  its  size  and  forming  a  long 
cavity  by  softening.  In  other  cas(»s  a  gliosis  of  the  gray  matter 
dcvcl()])s  which  does  not  increase  the  size  of  the  conl,  and  is  distin- 
guished from  true  glioma  hv  its  larger  proportion  of  fibroiLS  stroma 
and  smaller  ])ro])ortion  of  cells,  but  it  forms  similar  fissures.  Other 
(Miscs  may  i)c  due  to  anatomical  congenital  conditions  or  hemorrhage, 
softening,  and  traumatism,  ending  in  ])rogressiv(»  softening. 

The  Hypophysis.  In  its  anterior  lobe  this  stnu^ture  is  glandular,  in 
its  jxKstcrior  lobes  it  consists  of  vascular  connective  tissue  and  often 
contiiins  colloid  cysts.      Hyperplasia  of  the  anterior  lobe  may  occur  as 
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adenomata  of  the  size  of  a  hen's  egg.  Other  tumors  are  uncommon. 
The  pineal  gland  often  contains  a  large  amount  of  **  brain  sand" 
(calcareous  material),  or  it  may  be  hyperplastic,  cystic,  or  the  seat 
of  tumors. 

H.    TUMORS  AND  PARASITES. 

Small  tumors  of  the  brain  which  grow  slowly  may  be  wholly  with- 
out symptoms.  In  other  cases  they  produce  general  and  localized 
disturbances.  The  general  results  are  due  to  compression,  of  which 
the  descriptions  already  given  will  suffice.  Parts  of  the  brain  may 
also  be  distorted  or  atrophied  by  the  pressure,  or  edematous.  The 
tumor  may  be  encapsuled  by  thickened  glia.  Malignant  forms,  espe- 
cially gliomata,  are  usually  infiltrating,  and  cannot  be  sharply  separated 
from  surrounding  tissue,  extending  further  and  growing  also  by 
apposition.     Usually  the  severest  effects  of  pressure  are  not  observed. 

Clinically,  parasites  and  conglomerate  tubercles,  neoplasms  of  the 
skull  and  the  membranes,  and  hematomas  of  the  dura,  also  act  as 
tumors.  Of  the  true  proliferative  tumors  glioma  is  most  common  and 
may  be  very  large;  sarcoma,  angioma,  lipoma,  fibroma,  and  mixed 
forms  also  occur.  Glioma  may  begin  in  the  retina  and  follow  the 
optic  nerves  to  the  base  of  the  brain  and  tlie  neural  canal. 

Tumors  of  the  cord  are  not  common,  but  of  them  all  glioma  is  most 
frequent,  as  pseudosyringomyelia.  Cholesteatoma,  sarcoma,  lipoma, 
and  fibroma  are  sometimes  found.  These  may  cause  pressure  and 
distortion,  edematous  distention  of  the  cord,  or  complete  interruption 
of  the  tracts,  with  secondary  degenerations,  both  ascending  and  descend- 
ing. Secondary  carcinoma  from  the  vertebraj  and  sarcoma  from  the 
meninii^es  mav  be  diffuse  and  verv  extensive.  The  latter  occurs  as 
metastases  in  the  brain,  and  less  often  in  the  cord. 

Animal  ])arasites  in  the  brain  are  uncommon.  Cysticercus  may 
form  multiple  and  numerous  vesicles,  at  times  racemose,  most  often  in 
the  membranes  and  the  ventricles,  and  in  the  latter  place  they  lie  free 
in  the  cavity.  If  large  they  ciuise  compression.  In  the  cord  this 
form  is  extremely  rare,  but  rather  more  common  in  the  dura  than  in 
the  nervous  tissue. 

Eehinocoeeus  may  be  single  or  a  group  of  several  vesicles  on  the 
surface  of  tlie  brain,  or  within  its  mass,  or  in  a  ventricle.  In  the 
cord  it  may  he  extradural  or  intradural  or  primary  in  the  vertebrae. 
From  the  suhpleural  and  subperitoneal  tissue  the  cyst  may  grow  into  the 
spinal  ciuial  through  the  anterior  foramina,  as  is  true  of  certain  tumors. 
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I.    DISEASES  OF  THE  MEMBRANES  OF  THE  NERVOUS 

ORGANS. 

In  the  pia  and  arachnoid  lesions  are  observed  similar  to  those  of 
seroas  membranes,  and  with  these  the  nervous  tissues  are  apt  to  be 
affected  also. 

Among  circulatory  disorders  hemorrhages  are  common  after  cortical 
injuries  in  the  newborn  when  the  cranial  bones  are  made  to  glide  over 
each  other,  and  thus  vessels  are  torn,  and,  to  a  smaller  extent,  with 
both  active  and  passive  congestion.  Most  of  the  larger  meningeal 
hemorrhages  in  the  spinal  membranes  may  be  referred  to  trauma. 

External  hydrocephalus  is  a  collection  of  fluid  between  the  pia  and 
the  arachnoid.  The  pia  follows  the  inequalities  of  the  cortex,  while 
the  arachnoid  is  attached  only  on  the  summits  of  the  gyri  and  bridges 
over  the  sulci,  hence  the  fluid  collects  at  first  in  the  sulci  and  widens 
them,  and  at  last  lifts  the  arachnoid  off  tlie  convolutions.  The  condi- 
tion accompanies  stasis,  inflammation,  and  atrophy  of  the  cortex.  In 
the  latter  form  hydrocephalus  ex  vacuo  occurs  over  local  depressions 
from  scars  and  softening,  and  generally  when  the  brain  is  imperfectly 
developed  and  does  not  fill  the  cranium. 

Inflammation  is  called  leptomeningitis  and  may  be  exudative,  in 
the  various  forms,  or  productive. 

Serous  meningitis,  or  inflammatory  hydrocephalus  extemus,  consists  of 
acute  liypereiuia,  iiuuvased  transudate,  and  edema  of  tlie  surface  of 
tlie  i)nuii,  and  occurs  witli  infectious  diseases  and  as  a  stiige  of  other 
forms  of  meningitis.      It  is  observed  also  with  sunstmke. 

Priuiary  purulent  meningitis  may  \x\  s])oradic,  ondeaiio,  or  epidemic, 
and  it  is  often  impossii)le  to  say  liow  the  infection  arises.  The 
e])i(lemic  form  commonly  involves  the  membranes  of  the  cord  also,  and 
is  called  ej)i(leniic  cerebro-s])inal  in(Miiu<«:itis.  Post-mortem  a  ]>urely 
suppurative  or  a  fibrinopuruleut  (^xudah^  is  found  in  the  meshes  of 
the  ])ia  and  arachnoid  whi(;h  ^ives  these  tissues  a  yellow  color.  The 
couvexity  of  the  bniin  is  more  frecpieutly  iuvolvcnl  than  the  base. 
Microscopically  the  exudate  is  made  u|>  of  fibrin  and  pus  cells,  the  vess(»ls 
an^  the  scat  of  purulent  infiltratiim,  and  hemorrhages  are  common. 

\\\  \\\(\  brain  there  may  be  a  general  or  a  corticral  edema,  or  f(K*i  of 
iuflainmatiou  and  softeuin^,  or  acute  iuflamniatorv  hydrocephalus  from 
extension  to  the  choroid  membranes  of  th(»  ventricles.  These  cavities 
are  then  filled  with  serous  or  seroj)urulent  exudate,  and  the  ei>endyma 
is  swollen  and  loosened  and  infiltrated  with  round  cells. 


Acuie  InfiltraUng  Meningills  and  Myelitis. 


I 


fibres  are  strongly  swollen  and  degenerated.  In  other  cases  there  is  a 
small-celleil  iufiltration  about  the  arteries  entering  from  the  membranes. 
Li  very  intense  lesiims  there  may  be  tireiw  of  siiftcniug,  hemorrhiige, 
MUA  pus  ill  tlie  medulla.  These  cases  are  known  as  menhiiju-fiicepho litis 
Sid  inenhif/nmi/elUiK. 
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The  cause  of  such  inflammations  may  be  pyogenic  cocci,  Frankel's 
diplocoecuH  and  other  forms,  and  as  one  port  of  entry  the  ethmoid 
sinuses  have  been  recognized  in  many  cases.  Metastatic  forms  occur 
with  infectious  diseases  of  all  varieties.  Other  causes  are  wounds  of 
the  cranium  and  the  membranes,  caries  of  the  temporal  bone  and  other 
parts,  which  may  at  lirst  cause  a  loctdized  purulent  pacliymeniiigitis and 
a  later  invasion  through  the  lymphatics,  ])urulent  processes  in  the 
orbits,  frontal  and  nasal  cavities,  and  primarj-  abscesses  of  tlie  brain. 
Similar  ainditious  miiy  bo  observed  as  tlie  origin  of  spinal  meQiiigitia.| 

Chronic  meningitis  includes  a  series  of  diffuse  or  regional  thickenii^i 
and  cloudings  of  tlie  membranes  whicli  imder  the  microscope  arc  doe 
to  hv-perplasias  of  the  connective  tissue.  Tliese  nuiy  be  the  traces  of 
more  acute  processes,  especially  nf  purulent  meningitis,  or  develop  in 
a  chronic  form  from  the  beginning,  as  ia  fre<iueutly  seen  in  psychoses, 
alcoholism,  and  chronic  reual  diseases.  If  the  nervous  tissues  are  not 
involved  the  condition  is  called  UptomeningiiU  suj>erjicialii.  Similar 
Gouditions  accompany  all  sclerotic  lesions  of  the  cortex  and  surface  of 
the  cord,  such  as  progressive  paralysis  aud  tabes,  and  the  usual  re^t 
is  such  strong  adliesions  between  ner\'ous  tissue  and  meninges  tliat  the 
latter  cannot  be  removed  by  gentle  force.  This  is  termed  kpto- 
meningitU  profmulu,  or  iimniiiffo-fiicephitUtU  and  myditU  chronica. 
Superficial  areas  of  softening  present  such  adhesions  as  yellow  plates 
[plaijue«  jawi&i),  in  the  membranes,  of  firm  consistence,  yellow  and 
often  pigmented,  and  entering  tite  nervous  tissue  as  a  scar  of  some 
depth.  Similar  adhesions  Itetwecn  dura  and  pia  occlude  the  Ivmph 
sjtaces  and  le-ad  to  stasis  of  lymph  with  hydrocephalus  and  hydromyelia. 

Chronic  leptomeningitis  of  the  convexity  regularly  presents  numer- 
ous Pacchionian  granulations  aloug  the  great  Assure.  These  consist 
of  fibrous  hyperplasia  in  the  arachnoid  and  often  grow  through  the 
dura  and  into  the  longitudinal  sinus.  They  may  be  mistaken  for 
tubercles.  In  the  pia  of  the  spine,  at  times  also  of  the  brain,  men- 
ingitis ossilicans  sometimes  causes  tlie  formation  of  bony  plates  in  tlie 
membrane. 

The  Dtira  Mater.      Among  ci^culato^^■  disorders  of  this  membrane 
thi-iimbiisirt  of  its  sinuses  may  be  nientioneil,  itccnrring  in  manisnii 
ail  kinds,  witli  infectious  diseases  and  after  injuries.     Stasis  aud  edeii» 
of  both  brain  and  menibraues  follow,  and  hemorrhagic  infarction 
the  former  Ls  not  uncoraraon- 

A  peculiar  form  of  chronic  librinous  inflammation  of  the  dum  m 
called  p<Khtfmening^^JmimiM  fucmorrlitiglca.     In  gi>neral  its  course  is 
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composed  of  an  initial  fibrinous  exudate  on  the  inner  surface  of  the 
membrane;  then  a  granulation  tissue  develops  from  the  dura  and 
replaces  the  fibrin  by  young  connective  tissue  very  rich  in  vessels; 
then  repeated  small  hemorrhages  occur  from  these  vessels  on  the  inner 
surface  and  stimulate  new  hyperplasia  of  connective  tissue,  and  as  the 
process  continues  there  are  found  various  layers,  of  a  rusty  browTi  red, 
presenting  older  and  more  recent  bleeding  and  organization  of  the 
clots.  The  first  exudate  may  be  very  small  and  thin ;  the  final  mass 
may  be  thick  and  tumor-like,  made  up  of  many  pigmented  layers,  and 
constituting  the  so-called  hematoma  of  the  dura.  Rupture  of  the 
hematoma  may  cause  fatal  bleeding  into  the  subdural  spaces. 

This  lesion  is  foimd  with  many  cerebral  diseases,  among  w^hich  may 
be  cited  various  insanities,  and  atrophy,  and  it  occurs  also  with  dis- 
eases of  the  heart  and  kidneys,  in  hemorrhagic  diatheses,  with  alcohol- 
ism, and  after  injuries  to  the  cranium.  An  analogous  process  called 
pachymeningitis  hajmorrhagica  externa  rarely  occurs  on  the  outer  sur- 
face of  the  dura  mater. 

Purulent  meningitis  appears  as  a  layer  of  pus  and  fibrin  on  the  inner 
surface  of  the  dura,  and  in  a  simple  or  gangrenous  form  may  follow 
infected  wounds  of  the  head  and  caries  of  the  bones. 

Thrombophlebitis  of  the  sinuses  often  accompanies  suppurative  lesions 
of  the  dura,  either  in  a  primary  or  a  secondary  relation,  the  lesion 
passing  through  the  walls  of  the  sinus  from  the  dura  or  arising  first  in 
the  sinus  from  caries  of  the  bones.  In  either  case  large  abscesses  of 
the  brain  and  widespread,  purulent  meningitis  may  be  observ^ed  and  be 
the  immediate  cause  of  death.  In  other  cases  the  lesion  complicates 
erysipelas  of  the  face  and  head. 

The  dura  acts  as  the  internal  periosteum  of  the  cranium,  and  has 
the  power  of  making  hone.  Hence  pachymeningitis  ossificans  leads 
to  the  formation  of  osteophytes  on  the  inner  side  of  the  skull  and  plates 
of  bone  in  the  dura,  especially  in  the  falciform  ])roccss.  PrtKluetive 
fibrous  inflammation,  with  adhesions  to  the  brain  and  the  cord,  has 
been  mentioned. 

Tuberculosis  and  ssrphilis  of  the  pia  and  anielmoid  have  been  treated 
with  similar  lesions  of  the  nervous  tissues.  In  the  duni  tubercles  are 
infre<iuent,  except  that  the  s])inal  dura  becomes  involved  from  the 
development  of  such  lesions  in  the  epidural  fat.  Fungous  and  spongy 
nodules  are  found,  of  a  grayish  or  yellowish  color,  more  or  less  caseous, 
of  varyiii<r  extent  and  with  a  tendency  to  fibrous  (4ianges,  and  when 
the  duni  is  invaded  adhesions  between  it  and  the  cord  result,  and 
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OQ  tlie  ianer  surface  of  the  niL-mbmac   tliere  may  be  discrete  or  c 
fluent  tabercles. 

Syphilitic  pachyraenipgitiB,  on  the  otlier  hand,  is  ni 
the  cerebrum,  und  iisiiully  takes  it»  origin  from  the  craniul  booe»  a 
the  pia,  and  attacks  the  dura  secondarily.     It  occurs  oa  a  diffu^  ij 

trating  inflammation  or  as  circumscribed  graon- 
lomata  witli  fibrous  or  caseous  tendencies,  scars, 
and  adhesions  betvecn  the  membranes  and  the 
bones.  Starting  in  the  dura,  it  may  progre^ 
to  the  bone  or  the  pia.  In  the  affected  part 
the  vessels  ore  die  seat  of  sypliiJitic  arteritis. 

Hypertrophic  cervical  pachymeningitis  isdo) 
to  a  chronic  inflammation,  usually  .<n'philitj 
which  surrounds  the  cord  with  u  thick  film 
rLii<;    and    produces   myelitis    by  compre:^sioil.f 
The  dura  shares  in  the  lesion,  but  i 
stjirtmg  point  of  it, 

■Sarcoma  and  endothelioma  (fiitupu  dune 
mnfrts)  sometimes  occur  m  the  dura,  tlie  latter 
developing  from  tlie  l\-mphatics.  Tliey  may 
break  through  the  bone  or  involve  die  bmin 
iind  anise  compression.  Psammoma  of  the 
liiira  is  relatively  frequent,  and  is  either  a 
^iircoma  or  an  endothelioma  which  oontuins 
masses  of  lime  salte. 

In  the  pia  and  aruclmoid  various  tumors 
oi'xiir,  including  epidermoid  (cholesteatoma), 
endotheliomu,  sarcoma,  fibroma,  and  others, 
A  diffuse  form  of  sarcoma  sometimes  involves 
the  entire  length  of  the  cord,  from  the  medulla 
to  the  cauik  etjuina,  a.-  a  flat  mantle  of  vari-- 
iiig  thickness,  entirely  surrounding  the  cord 
le  cord  lod  »pia»i  or  entering  its  substance  also.  It  is  usually 
iu».    lAlter  Bbdks.)  ,  "  in..  „, 

of  the  small  rouud-celle<l  variety.  The  mem- 
branes may  be  involved  secondarily  by  tumors  of  the  bones  adjacent 
or  by  metastasis  from  a  distant  neoplasm. 


DISEASES  OF  THE  NERVOUS  SYSTEM,  477 

K.    DISEASES  OF  THE  PERIPHERAL  NERVES. 

Degeneration  and  Neuritis.  The  peripheral  nerve  fibres  may  be 
regarded  as  neurites  or  dendrites,  protoplasmic  processes  from  nerve 
cells  of  the  anterior  horns,  the  spinal  ganglia,  the  cerebral  nuclei,  or 
perhaps  also  from  the  end  organs  of  the  nerves ;  consequently  they 
suffer  secondary  degeneration  when  separated  from  their  ganglia. 

Division,  compression,  and  contusion  of  the  nerve  may  be  followed 
by  Wallerian  degeneration  of  the  peripheral  portion  with  the  same 
microscopic  changes  which  have  already  been  described,  including 
swelling  and  fragmentation  of  the  axis  cylinder,  breaking  up  of  the 
medullary  substance,  and  loss  of  the  sheath  of  Schwann.  The  fat 
which  results  is  gradually  absorbed  by  wandering  cells.  The  central 
stump  undergoes  a  retrograde  degeneration  of  milder  type,  which  may 
pass  through  it  into  the  cord  and  at  last  the  proximal  part  becomes 
atrophic. 

Beside  the  degeneration  due  to  meclianical  causes,  similar  lesions 
may  be  foimd  in  general  mfections,  as  diphtheria,  from  the  action  of 
toxic  products.  With  degeneration  there  nuiy  be  cellular  infiltration 
and  fibrous  changes  ending  as  an  mduration.  The  condition  is  termed 
neuritis.  In  l)eriberi  and  polyneuritis  such  lesions  are  the  ])rincipal 
element  in  the  case.  In  diseases  of  the  brain  and  cord,  as  tabes  and 
cerebro-spinal  syphilis,  similar  neuritis  is  common,  and,  among  the 
intoxications,  saturnism  and  alcoholism  frequently  lead  to  it. 

Nerves  which  happen  to  lie  in  foci  of  suppuration  undergo  infiltra- 
tion and  degeneration  or  purulent  and  necrotic  changes. 

Within  the  central  nervous  organs  regeneration  of  fibres  is  extremely 
rare,  but  the  peripheral  nerves  are  very  capable  of  renewal.  Woth. 
after  degeneration  of  single  fibres  and  after  entire  division  of  tlie  nerve 
a  regeneration  is  possible  if  the  ends  are  not  too  far  retracted  or  tough 
fibrous  tissue  does  not  intervene.  At  present  the  process  is  thought 
to  begin  in  tlie  central  jM)rtion  with  the  formation  of  a  new  axis 
cylinder,  wliich  <rrows  distally  and  in  time  becomes  invested  by  medul- 
lary slieath  and  neurilemma.  Ac(*ording  to  other  views,  the  regenera- 
tion bei^ins  in  the  peripheral  part  by  proliferation  of  the  nuclei  of  the 
neurileninia  to  long  strands,  which  actpiire  a  protoplasmic  envelope 
and  after  union  differentiate  to  an  axis  cylinder. 

Tuben'ulosis  and  syphilis  involve  especially  tlie  roots  of  the  nerves 
at  their  passairc  through  membranes  similarly  affected,  the  granuloma 
distortuig  aud  destroying  their  fibres.      Le[)ra  causes  nodular  and  fusi- 


478  SPECIAL  PA THOLOG  Y. 

form  enlargements  of  the  nerves  (lepra  nervorum),  in  which  ocllular 
infiltration  and  degenenition  may  be  found. 

Tumors  include  fibromata  which  start  from  the  perineurium  and 
the  endoneurium,  and  usually  contain  no  nerve  fibres,  sareomatii, 
myomatii,  and  other  forms.  Fibroneuroma  often  occurs  in  multiple 
form,  but  is  seldom  a  true  neuroma.  After  amputations  the  divided 
nerves  form  new  fibres  throughout  their  stumps  and  also  becr^me 
involved  in  the  cicatricial  tissue  and  form  large  nodules  of  tangled 
nerve  fibres  and  connective  tissue. 


CHAPTER    XIII. 

DISEASES  OF  THE  ORGANS  OF  LOCOMOTION. 

A.  THE  BONES. 

Bones  consist  of  an  outer  compact  layer,  covered  by  fibrous  perios- 
teum, and  an  internal  spongy  substance,  and  within  the  spaces  of  this 
contain  a  soft  marrow.  The  compact  tissue  and  the  trabeculse  of  the 
spongy  are  formed  by  a  calcified  ground  substance  which  encloses 
small  dentate  cavities  provided  with  processes  called  the  osseous  cor- 
puscles and  containing  the  bone  cells.  The  processes  are  in  communi- 
cation with  each  other,  and  thus  form  a  system  of  canals  throughout 
the  bone  called  canaliculi,  and  certain  large  spaces  of  this  kind  in  the 
compact  bone  carry  vessels  and  nerves  and  some  connective  tissue, 
and  are  called  Haversian  canals.  About  these  the  compact  substance 
is  arranged  in  lamellve  more  or  less  concentric.  The  lamella*  consist 
of  fibrous  tissue  joined  by  cement  substance  and  permeated  with  lime 
salts.  From  the  periosteum  certain  fibrous  bundles,  known  as 
Sharpey's  fibres,  enter  the  bone,  and  in  young  specimens  are  easily 
demonstrated. 

Since  bone  is  not  a  dead  tissue  it  undergoes  pathological  processes 
like  any  other  tissue,  but  those  connected  with  the  compact  portion  are 
usually  of  regressive  nature  and  those  of  the  medulla  and  periosteum 
are  often  progressive. 

Degenerations. 

The  marrow  of  the  bones  in  a  growing  individual,  up  to  about 
puberty,  is  red  and  lymphoid,  characterized  by  profusion  of  cells  and 
vessels.  It  contains  marrow  cells,  giant  cells,  nucleated  red  blood 
cells,  and  others  enclosing  red  corpuscles.  At  puberty  the  marrow 
of  the  long  bones  l)ecomes  fatty,  contains  fewer  cells,  and  these  enclose 
fat  globules  ;  In  the  short  and  flat  bones  it  remains  red.  In  many 
degenerative  and  caohec^tic  conditions  and  in  the  aged  the  fatty  marrow 
becomes  colloid  or  mucoid,  and  loses  its  yellow  color  for  a  grayer  tint. 

(a)  Loss  of  Osseous  Tissue  by  Lacunar  Arrosion.  Resorption  of 
bone  in  most  cases  is  connected  with  the  formation  of  small  cavities 
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along  tlie  otherwiae  smooth  edgea  of  the  sjiongy  trabecule  and  super- 
ficially under  tiie  perioeteiim.  These  jrortions  which  become  hollowed 
out  are  called  Howahip's  lacunie,  and  in  them  are  large  cells  rcsfm- 
bling  myeloplaxes  which  probably  absorb  the  bone,  and  are  hence 
called  imtconlaats.  With  a  numerous  appearance  of  these  lacunie  ihe 
parts  become  irregnlarly  tootlied  and  eaten,  in  the  microscopic  picture, 
and  may  in  dime  disappear. 

Atrophy  of  bone  is  usually  of  this  variety.  If  the  entire  bone  is 
involved  the  condition  is  called  rarefttction  or  osteoporosis,  and  is  char- 
acterized l)y  ealargement  of  the  canaliculi  and  loss  of  ejwngy  trabecula' ; 
the  bone  is  tlien  lighter  in  weight,  porous,  and  fragile.  If  the  bone 
as  a  whole  becomes  smaller  from  external  absorption  it  is  spoken  of 
as  cone^iUrio  atrophy,  and  proceeding  from  within  ecceiUfic  ati-ophy. 
These  procesaea  may  involve  a  single  bone  or  the  entire  skeleton,  the 
latter  being  common  in  senility  and  cachexia  and  specially  marked  in 
the  flat  cranial  bones  and  the  lower  juw  in  old  age.  In  the  diploe  of 
cranial  bones  there  is  a  condensation  preceding  the  atrophy. 

Inactivity  and  pressure  may  cause  the  atrophy  of  single  bones,  as 
when  a  central  nervous  lesion  or  disease  of  a  joint  prevents  the  use  of 
a  limb,  and  also  in  a  stump  after  amputation,  Aji  example  of 
atrophy  from  pressure  is  given  by  the  Pacchionian  granulations  and  the 
tliin  bones  of  the  hydrocephalic  skull. 

Atrophy  from  loss  of  function  in  a  paralyzed  lirab  is  called  neuro- 
paralytic atrophy.  In  certain  cases  it  accompanies  nervous  lesions 
without  paralysis  of  muscles,  and  is  then  willed  neurotic  atrophy. 

{b)  Atropby  with  Halisteresis.  Osteomalacia  is  a  slow  softening 
of  nil  the  bones  of  the  body,  in  which  the  essential  feature  is  the 
removal  of  mineral  salts  from  the  tissue  and  persistence  of  the  ground 
substance,  as  osteoid  tissue.  It  differs  from  the  lacunar  absorption  ; 
here  both  Ijone  salts  and  framework  suffer  together.  In  the  spongy 
parts  the  process  starts  in  tlie  medullary  spaces,  and  in  compact  bone 
from  the  Haversian  canals,  as  an  osteomalacic  margin,  free  from  salts, 
but  still  connected  with  oalcified  portions.  The  margin  appears 
homogeneous  or  in  places  lamellar  and  fibrous,  with  transitions  to  the 
systemic  lamellie  of  the  tissue.  The  canals  either  disappear  or  persist 
as  small  oval  vacuoles.  Probably  the  process  is  a  chemical  solution  of 
the  mineral  matter  by  the  fluids  circulating  through  the  bone. 

The  process  begins  with  the  appearance  of  holes  and  fissures  in  the 
bony  tissue  which  are  due  to  solution  of  the  cement  substance,  and 
haioe  are  disposed  lougitudiually  in  the  course  of  the  fibres.     Then 
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peculiar  "lattice-work"  spaces  develop,  star-shaped,  feathery,  and 
retiform,  from  irregular  widening  of  the  canaliculi.  They  are  not 
uniformly  distributed,  but  occur  most  numerously  along  the  softening 
margin.  Granular  areas  are  found,  due  to  the  solutiou  of  cement 
subaluDce  and  fragmentation  of  fibrillje.  Few  Howship's  lacunte  are 
found  in  osteomalacia,  but  many  perforating  canals. 

The  osteoid  tissue  is  either  dissolved,  split  up  into  fibrilhe,  or 
replaced  by  medullary  and  jibrous  tissue  in  which  islands  of  osteoid 
aud  bony  material  may  persist.  Later  it  may  undergo  mucoid  degen- 
eration and  even  become  fluid.  The  bono  is  rarefied,  its  spaces  are 
enlarged,  and  after  the  compact  substance,  which  resists  the  process 
for  a  time,  also  becomes  affected, 

there  remains  a  reddish  pulpy  ^"'-  "i'- 

mass  in  which  no  trace  of  bony 
structure  may  be  recognized. 

The  marrow  may  be  red  and 
lymphoid  or  fatty  or  mucoid, 

and   pigment  and   hemorrhages  .    ^  ^^ 

are  frequent  in  it.  ^  '*"-^«^^'    ^IvSilK'l^'S" 

Essentially  osteomalacia  is  not,  ^  ^W^  ^V^^^ 
like  rhachitis,  an  imperfect  cal-  "^  // 

cification  of  new  bone,  but  a 
removal  of  mineral  salts  from 
bones  already  formed;  but  at  the  same  time  certain  bones,  like  the 
femur  and  the  vertebra,  may  show  new  formation  of  imperfectly  cal- 
cified bone  which  renders  them  much  thicker  than  normal.  Fractures 
occurring  in  the  course  of  the  disease  may  show  a  free  formation  of 
callus.  In  the  early  stages  the  bones  are  fragile,  and  hence  are  fre- 
quently broken,  in  the  later  they  are  pliable,  aud  hence  variously 
bent  and  distorted. 

The  most  important  changes  are  observed  in  the  bones  of  the  pelvis 
and  the  lower  extremities.  In  the  pelvis  the  weight  of  tlie  trunk 
on  the  sacrum  bends  it  forward  and  pressure  from  the  fcmoni  drives 
the  symphysis  forward,  in  a  beaked  form,  and  these  two  clianges  are 
characteristic  of  the  osteomiilaeic  pflvi.'>.  The  spine  suffers  various 
curvatures,  The  lower  limbti  present  Ix-ndiiigs  aud  iufriictions  which 
may  heal  by  itbrous  or  osseous  tissue,  or  not  at  all,  and  when  they 
heal  angular  deformities  remain.  Chemieally,  the  affected  bones  are 
rich  in  orfraule  matter  aud  lacking  in  inorganic,  and  the  osteoid  tissue 
does  not  resemble  the  ground  substance  of  true  bone  in  its  composition. 


DItiEASES  OF  THE  OliGAXS  OF  LOCOMOTION. 


483 


HalUtereaia  occurs  in  senile  osteomiilacia,  with  free  formation  uf 
new  bone,  with  tumors  of  the  bones,  and  in  osteitis  deformans  and 
fibrosa.  Very  imid  degrees  of  a  similar  process  are  common  la  preg- 
nancy, and  it  has  been  suggested  that  the  disease  is  but  au  exacerbation 
of  a  condition  which  normally  accompanies  pregnancy. 


Regeneration  of  Bone. 

New  osseous  tissue  may  be  formed  from  tlie  periosteum,  or  from  the 
marrow  by  osteoblasts  in  linear  series,  which  become  culcihed  and  are 
succeeded  In  otliLrs,  except   i  fen  which  remain  as  bone  corpustlc*, 
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the  row  of  formative  cells  resembles  ejlindncal  f  pithtlmin  in  appear- 
ance Beside  this  appositioiul  method  new  bone  may  be  formed 
as  trabectdfp,  which  arrange  themsehe'!  in  gniupi  and  apparently 
excrete  hnely  librous  osteoid  tissue  between  them,  in  whith  caluhca- 
tion  occurs  later  4  third  formation  (K-ciirs  b*  direct  calcifieation  of 
bundles  of  the  periosteum,  and  further  growth  b\  apposition  of  oateo- 
blasts.  Physiologically  a  fourth  method  is  general,  namely,  the  endo- 
ohondrul,  mineral  salts  being  dejjosited  in  the  ground  substance  of 
cartilage. 
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Productive  and  regressive  lesions  commonly  involve  both  r 
tion  and  new  formation  of  bone,  and  the  two  may  go  on  at  opp< 
sides  of  tbe  same  trabecule. 

Repair  of  Fractures.  In  simple  cases  witfaont  mucli  separatiol 
of  the  fragments  there  is  a  reaction  which  prepares  for  the  absorptic 
of  blood  and  splinters  of  bone.  The  ends  become  united  by  oeteuid 
tissue,  which  is  formed  partly  by  the  periosteum  and  partly  by  the 
marrow,  and  this  vulhis  is  henco  distinguished  as  the  medullar^'  and 
the  periosteal.  In  both  the  osteoid  tissue  is  arranged  in  strands  which 
enlarge  by  apposition.  If  tbe  ends  are  separated  hy  an  interval  an 
intermediate  callus  forms  between  them.  Tlius  about  the  site  of  tLe 
fracture  there  is  a  lai^e  fusiform  swelling  which  joins  the  ends  and 
closes  the  medullary  canal.  Tbe  development  of  the  callus  requires 
from  two  to  ten  weeks,  and  after  that  time  the  mass  begins  to  become 
more  porous,  decreases  in  size,  superfluous  bone  ia  removed,  and  in 
time  the  medullary  canal  may  again  become  patent. 

If  conditions  are  unfavorable  the  union  may  be  merely  fibrous, 
which  is  the  case  in  old  age  and  cachectic  states,  but  certain  fractures, 
as  of  the  patella,  always  heal  by  fibrous  repair.  When  the  librouM 
bands  are  loose  the  ends  of  the  bones  may  become  smooth  and  a  false 
joint  form  (pseudarthros). 

Tranaformation.  T)ie  finer  structure  of  bone  corresponds  to  its 
function,  for  the  trabeculie  are  arranged  according  to  the  mechanical 
conditions  of  stress  and  weight.  If  pathological  processes  alter  these 
relations  the  bone  affected  undergoes  a  readjustment  to  suit  the  new 
requirements  by  the  aid  of  resorption  and  new  formation  of  trabeculat, 
and  this  process,  which  is  called  traitsfomuition,  is  frequent  in  callus 
after  fracture,  anlcylosis  of  joints,  and  persistent  luxation.  In 
general,  the  whole  mass  of  a  bone  varies  according  to  its  functiooal 
needs.  _ 

Inflammation  and  HyperplaBia  of  Bones.  I 

Active  inflammatory  changes  in  bones  occur  in  tlie  periosteum,  ■ 
the  medullary  canal,  the  spaces  of  the  spongy  parts,  and  the  Haver- 
sian canals,  the  compact  tissue  and  ground  substance  remaining  pas- 
sive. The  results  are  either  absorption  of  old  bone  or  formation  of 
new,  and  hence  the  process  may  be  divided  into  defitmctive  and 
productive  lesions.  K.sseotially  both  removal  and  formation  of  bone 
resemble  the  correspi^nding  pliysiological  pn.icesses,  and  a 
combined. 
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(f()  Destructive  Forma.  Among  tlie  most  destructive  lesions 
arc  tbosu  with  aiiinmrutioii  in  the  mednllary  cavity  or  uuder  the 
periosteum  aud  tho  fonnattoD  of  granulation  tissue,  as  occurs  ill 
chronic  i  n flu m  motions  and  tuberculosis.  The  bone  undei^es  lacunar 
arrosion  and  becx)mes  rarefied,  and  when  this  occurs  on  an  inflamma- 
tory basis  it  is  called  inflammatory  osteoporosis,  (iranulation  tissue 
which  enters  the  spaces  of  spongy  bone  aud  Haversian  canals  has  a 
marked  power  of  thus  moltiug  down  the  compact  tissue.  Perforating 
canals  form  at  the  same  time,  by  the  development  of  new  vascular 
channels  between  spaces  in  spongy 
tissue  and  between  Haversian  canals 
iu  (jompact  bone,  which  thus  per- 
forate the  bone  in  various  directions 
and  assist  in  its  rarefaction. 

Beside  their  perforation  thetrabec- 
ulie  break  into  molecular  fragments, 
owing  to  interference  with  their  uutri- 

■    ,.  t  ,:  1  II  TiBbecuiu'of  bone  Willi  [trforntlng 

tioD,  and  lie  as  free  ' '  sand     among  canaia.   .  m. 

the  granulations. 

At  the  site  of  the  lesion  the  boue  is  not  only  rarefled,  but  also 
breaks  down  in  mass  and  leaves  large  defects.  This  is  called  caria 
or  ulceration  of  bone.  In  the  gross  such  carious  defects  are  either 
depressions  on  the  surface  or  cavities  communicating  with  the  interior, 
and  lilled  with  gntuulations  or  pus  according  to  tlie  nature  of  the 
case.  The  wall  of  the  cavity  is  made  of  markedly  rarefied  bone,  or 
it  may  have  become  secondarily  thickened.  Small  lesions  of  this  kind 
are  called  erosions. 

When  large  sections  of  the  bone  undergo  death  from  conditions 
which  produce  the  same  effect  in  single  trabeculre  it  is  spoken  of 
as  necrotis,  and  the  dead  fragment  is  called  a  sequestrum.  This 
separates  by  demarcation  from  the  bone.  Secrosb  develops  with 
infectious  diseases,  after  injuries,  especially  fractures  with  splintering, 
Dear  bed-sores,  aud  with  gangrene  of  the  extremities. 

The  varieties  of  inflammation  in  bone<i  include  periostitis,  osteitis, 

id  osteomyelitis,  according  as  the  enveloping  membrane,  the  com- 
pact bone,  or  the  medullary  cavity  is  involved ;  but  since  these  com- 
bine in  many  cases  the  name  suggests  the  starting  point  of  the  process 
rather  than  restriction  to  a  part  of  the  bone. 

Acute  periostitis  may  be  serofibrinous  or  purulent.     In  the  former 
the  membrane  is  swollen  and  red ;  in  the  second  case  it  is  also 
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infiltrated  with  pus,  and  yellow.  Large  collections  of  pus  under  the 
membrane  are  called  subperiosteal  abscesses,  and  these  cause  similar 
lesions  of  the  soft  part  and  caries  of  the  bony  surface,  or  even  invade 
the  cavity  by  way  of  the  nutrient  canal.  Necrosis  and  exfoliation  of 
a  part  of  the  bone  may  occur. 

The  lesion  accompanies  many  cases  of  osteomyelitis  and  follows 
injuries  with  infection,  and  suppuration  of  adjacent  soft  parts.  When 
of  a  chronic  type  it  is  often  associated  with  the  formation  of  new 
bone,  as  osteophytes  and  hyperostoses  (periostitis  ossificans). 

Acute  osteitis  and  osteomyelitis  are  usually  the  result  of  infection 
and  are  commonest  in  the  long  bones,  as  the  femur  and  tibia,  but 
may  invade  the  small  bones  also.  The  cause  is  frequently  the  staphy- 
lococcus. Infection  occurs  through  the  blood  from  the  skin,  the 
lungs,  or  the  intestine,  and  injury  predisposes  the  bone  to  the  lesion. 
It  begins  in  the  medullary  canal  or  the  spongy  tissue,  and  passes  to 
the  compact  bone  and  the  periosteum.  Severe  hyperemia  and  bleed- 
ing change  the  color  of  the  marrow  to  bright  red,  and  where  it  has 
been  fatty  it  becomes  lymphoid.  Gradually  this  color  turns  to 
grayish  red  or  yellowish,  and  the  marrow  becomes  purulent  or 
**  pyoid.''  When  the  canals  of  the  bone  and  enveloping  membrane 
are  involved  the  bone  becomes  rarefied,  or  carious,  or  necrotic. 
Necrosis  occurs  in  a  peculiar  way.  The  diaphysis  of  a  long  bone 
may  die  and  the  sequestra  may  lie  centrally  or  superficially  (cortical), 
or  involve  the  entire  thickness  of  the  shaft ;  hence  they  are  called 
central,  peripheral,  and  total  sequestra.  Usually  they  are  thin  and 
flat,  with  sharply  toothed  margins.  After  demarcation  they  lie  as 
loosely  attached  or  free  bodies  in  purulent  fluid. 

The  periosteum  behaves  as  in  primary  purulent  periostitis,  but  in 
addition  masses  of  new  bone  are  formed  and  the  osteophytes  often 
surround  and  partly  hide  the  sequestrum.  Perforation  of  the  bone 
and  escape  of  pus  externally  form  cloacte  and  fistulie.  Sclerotic 
changes  in  the  bone  may  go  on  with  the  destructive  lesion,  and  the 
canal  may  thus  be  closed  ;  this  is  to  a  certain  extent  a  protective 
process.  After  removal  of  the  sequestrum  recovery  may  follow.  If 
it  remains  the  dead  portion  may  be  enclosed  by  osteophytes  and 
remain  as  a  foreign  body.  In  some  cases  the  osteomyelitis  is  not  a 
primary  disease,  but  the  expression  of  localized  infection  with  a 
general  disease,  as  typhoid  and  scarlet  fevers,  pneumonia,  measles, 
etc.  Siicli  mixed  infection  is  usually  due  to  pyogenic  organisms 
which  attack  a  part  weakened  by  the  previous  disease. 
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Caries  of  the  temporal  bone  is  usually  associated  with  otitis  media, 
which  may  cause  deep  ulceration  and  deslnicliou  of  the  local  mucosa, 
ami  may  iuclude  the  formation  of  clitilest^'atomu.  The  cause  is 
usually  a  pyogenic  coccus,  but  tubercle  bacilli  seem  to  produce  the 
infiammatioD  at  times.  The  ossicles  of  the  eiir  and  various  parts  of  the 
■wall  are  destroyed,  and  wide  necrosis  and  sequestrum  formation  may 
occur  in  the  temporal  bone.     The  acoompanying  cbolcnteatomu  coDsisti; 


Fio.  Sta.— Sell 


of  masses  of  ))carly,  concentrically  arranged  material  which  forma  a 
solid  cast  of  thL'  middle  ear.  MicroscopiMilly  cbolesterin,  crystals  of 
fatty  acids,  and  epithelium  nre  found.  The  mass  is  formed  from 
proliferating  scjuamous  epithelium  over  the  granulations  on  the 
inflamed  wall.  The  pns  may  rupture  through  the  tympanum  into 
the  cranial  cavity,  and,  with  or  ivilhout  actual  pcrforalion,  set  up  a 
Betnndary  abscess  of  the  imiin. 
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Phosphonia  Necroais.  Workers  io  matoli  factories  aod  other  tra< 
whtTe  pliosphorus  is  used  frequently  suffer  a  purulent  or  ossifj 
periostitis  uf  tlie  lower  jaw,  with  uocrosis  of  Ibe  entire  boue  or  li 
portions  of  it.  Pyogenic  organisms  are  associated  with  the  dise 
aod  the  point  of  entry  is  commonly  found  in  carious  teeth.  Ol 
bones  niay  be  invaded  later. 

(b)  Productive  Forms;   Hyperplasia.      Productive  processes 
bones  start  in  the  spaces  of  the  spongy  porlioud,  the  Haversian  cam 
and  the  perioBteuni,  and  cither  follow  acute  destructive  lesions  and 
repair  the  damage,  or  accompany  chronic  forms  until  they  exceed  them, 
or  arise  spontaueously.     The  latter  cuse  is  simple  hyperplasia,  and 
frequently  leads  to  the  formation  of  bonv  tumors. 

Productive  or  ossifying  periostiitiB  is  often  part  of  au  acute  ii 
mation,  and  causes  the  deposit  of  new  layers  of  bone  under  the 
brane.  It  is  observed  also  about  sequestra,  with  osteomyelitis 
caries  of  the  bones  and  joints.  In  other  cnses  there  is  persistei 
venous  stasis,  or  the  lesion  starts  about  an  inflammatory'  area,  as  an 
ulcer  of  the  leg,  and  in  the  course  of  chronic  diseases  of  the  heart  aud 
lungs  it  produces  enlargement  of  the  finger-tips.  The  new  bone 
resembles  the  osteoid  tissue  of  callus,  and  is  at  first  spongy,  but  growtii 
by  apposition  thickens  the  trabeculic  us  in  the  latter  case.  The  new 
material  may  be  flat  or  rounded,  dentate,  foliate,  and  acicular,  and 
after  a  time  becomes  firmly  attached  to  the  old  bone  beneath.  Such 
new  formations  are  called  oxtaophi/ten.  More  diffuse  thickenings  are 
called  hi/perovloiicx.  During  pregnancy  delicate  folia  of  new  bona 
may  form  on  the  inner  side  of  the  cranium  ;  these  are  to  be  connected 
with  the  absorption  of  l>one  which  occurs  at  this  time.  Other 
of  periosteal  new-growths  may  be  fibrous  or  cartilaginous. 

The  formation  of  new  bone  in  the  spongy  tissue  increases  the 
trabeculie  and  diminishes  the  spaces,  so  that  the  p&Tt  in  time  may 
resemble  compact  bone  and  even  the  entire  medullary  canal  may  be 
nlosed.  This  condition  is  known  as  fi»fa.>si.ifrn»Ui.  Localized 
of  this  kind  are  sometimes  called  enostoscs. 

Osteosclerosis  occurs  in  the  following  circumstances : 

1.  Without  apparent  cause,  or  as  part  of  a  senile  change,  in  the 
diploe  of  the  flat  cranial  bones,  sometimes  combines  with  porosis,  and, 
if  syphilitic,  with  hyiwrostosis. 

2.  Bone  which  has  been  inflamed  and  rendered  jwrous  may  later 
on  become  scleroscil. 

3.  Circumscrilied  sclerosis  about  carious  bones   is  very  common. 


PLATE  XXXIV. 
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protecting  the  remaining  bone  by  a  thick  wall  of  compact  substance. 
Tuberculosis,  syphilis,  destructive  tumors,  and  ulcerative  lesions  of 
the  joints  are  frequently  limited  in  this  manner. 

4.  In  the  formation  of  sequestra  the  same  process  helps  to  form 
the  bed  in  which  the  dead  bone  lies^  and  as  eburnation  it  converts 
ordinary  bone  into  an  unusually  hard  and  voluminous  tissue,  with 
distortion. 

In  the  young,  hyperostosis  of  the  facial  and  cranial  bones  at  times 
occurs,  which  depends  upon  the  formation  of  new  osseous  tissue,  and 
may  diminish  the  orbits  and  other  cavities  of  the  face  and  also  of  the 
oranium.  This  is  termed  leontiasis  ossea.  In  acromegaly  a  similar 
process  develops  under  nervous  influences,  and  other  cases  comprise 
partial  and  general  giantism. 

Osteitis  deformans  or  fibrosa  is  an  infrequent  regressive  and 
productive  lesion  of  old  age  which  affects  many  bones  at  once.  It 
attacks  parts  which  bear  special  burdens,  and  leads  to  thickening  and 
osteophytes,  while  at  the  same  time  halisteresis  occurs  in  neighboring 
parts.  In  the  end  the  bones  may  be  very  much  distorted^  and  the. 
disease  resembles  arthritis  deformans. 

Infections  Oranulomata. 

Tnberculosis.  One  of  the  commonest  diseases  of  bones  is  tuber- 
culosis occurring  in  childhood,  as  part  of  severe  scrofula  or  indepen- 
dently, and  at  times  as  an  inherited  condition.  Infection  occurs 
through  the  blood  from  other  organs,  or  directly  from  adjacent 
tissues,  as  from  the  pleura  to  the  ribs  or  from  joints  to  the  bones 
forming  them. 

If  the  infection  comes  from  without,  as  from  the  pleura,  the  peri- 
osteum becomes  caseous,  and  the  bone  beneath  carious  after  a  time, 
and  at  last  the  infection  reaches  the  medullar}^  spaces.  From  a  joint 
the  spongy  tissue  is  first  attacked,  with  the  periosteum  lying  nearest, 
and,  as  a  rule,  hematogenic  infection  starts  in  the  spongy  bone  rather 
than  in  the  medullary  canal. 

Tubercles  of  gray  color  and  a  spongy  mass  of  granulation  tissue 
develop  in  many  foci  and  steadily  enlar<^e  by  the  formation  of  new 
foci.  In  the  granulations  microscopic  and  macroscopic  and  somewhat 
sharply  limited  tubercles  occur.  The  canals  of  the  bone  are  invaded 
by  the  granulations,  and  lacunar  arrosion  and  typical  caries  are  the 
result.  Lar^e  masses  of  hone  may  die  and  li(^  free  in  the  exudate. 
Sequestra   are  usually  small,  and  have   rounded  edges  of  irregular 
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outline.     Lai^  wedge-shappfl  sequestra  may  fomi  by  occltuion  (rf 
Dutrieot  vcssoIr,  rcspiubliog  anemic  infarcts  in  other  oi^ds. 

Ciiseation,  with  or  without  aofteuing,  and  fibrous  hyperplasia,  are 
the  sueceediug  steps  in  the  lesioD,  aail  their  proportiou  lietermines 
the  further  coiirse  of  tlie  case.  Profuse  spongy  granulalions  cause 
total  resorption  of  the  bone  and  give  rise  to  the  fungous  type  uf 
tuberculosis  of  bone.  Massive  caseation  with  enclosed  particles  of 
dead  bone  may  be  observed  in  other  cases.  In  others  there  is  soften- 
ing and  liquefaction  of  the  raaas,  and  it  then  appears  as  a  purifomi 


fluiil.      True  Kuppuraliun  may  also  lie  noted,  and,  as  a  consequenoeJ 
both,  large  cavities  may  be  left. 

At  first  the  tuberculous  areas    are  not  clearly  defiued   from  ' 
remaining  tissue,  but  hy  fibrous  and  suppurative  changes  they 
undergo  demareatinn  and  lie  as  large  sequestra  in  a  cavity, 
osteophytes  along  the  edges. 

From  within  the  process  makes  its  way  to  the  periosteum,  ■ 
causes  suppuralinn  and  perfotution,  with  further  progrese  in  various 
directions  and  formation  of  tistulie.  If  the  adjacent  soft  parts  are 
involved  the  pus  may  follow  muscles  and  fascia  and  point  at  dirt 
re^ODs.     Thus  caries  of  the  lumbar  spine  causes  psoas  abe 


int  at  dirtu^^ 
heeega,  vU^^H 
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points  in  the  inguioal  region,  and  pus  from  caries  of  the  cerviwil 
vertebrro  follows  the  muBcIes  of  the  back. 

Ossifying  periostitis  iind  sclerosis,  with  tibroiis  changes,  may  slowly 
bring  about  a  repair  after  tuberculous  tissue  is  removetl,  and  in  some 
cases  this  occurs  spontaneously.  Other  oases  present  a  gradual  and 
continuous  progress,  with  more  and  more  destruction  of  the  bones, 
consequent  deformities  and  fractures,  and  the  formation  of  osteo- 
phytes, 

Tuberculosis  of  the  bones  is  not  apt  to  set  up  secondary  lesions  in 
other  organs,  and  may  be  ooulined  to  bones  and  joints.      General 


TubercDloi 

■hip*!  UCUDS    Wl 

LrmphoLd  muni 


miliary  iufecliou  from  suci  8<  urcts  has  not  \et  been  demonstrated, 
although  commouH  ass  i  ed  as  pnss  ble  Anjlo  1  l^Lneration  of 
the  organs  is  fr  quentiv  seen   u  these  cases 

Of  the  various  \m  ncs  tl  t,  ej  phases  f  1  ^  b<  n  the  carpal  and 
tarsal  groups,  the  ribs  and  the  sh  rt  tibilar  boi  ea  of  fingers  and 
toea,  are  specially  liable  t    t  l>erc  ilosis 

Tuberculous  canes  of  th  spine  =;  tailed  Pott  s  disease  and  kiidn 
to  angular  deformity  In  the  first  tv  wrMcal  ^ertebiw  the  lesion 
pennits   sudden   d  ^placement  an!   death   from  conipresaion  of  Ihe 
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medulla.     In  the  cranium  the  temporal  bone  is  most  often  thus  dis- 
eased. 

A  peculiar  form  of  tuberculosis  of  the  fingers  and  toes  is  called 
8fina  veniosa,  and  consists  of  osteomyelitis  internally,  with  destructive 
changes  and  continuous  formation  of  new  layers  of  bone  externally 
under  the  periosteum,  so  that  the  parts  are  much  increased  in  size. 
The  condition  may  heal  without  necrosis  or  perforation. 

Syphilis  of  the  bones  occurs  as  a  hereditary,  a  secondary,  and  a 
tertiary  afiEection. 

The  so-called  rheumatism  of  the  second  stage  is  usually  due  to 
slight  exudation  in  the  periosteum  without  severe  alterations,  and  the 
lesion  heals  by  absorption  or  with  the  production  of  new  bone,  form- 
ing syphilitic  tophi.  This  lesion  is  found  on  the  long  bones  and 
those  of  the  cranium. 

In  the  tertiary  form  gummata  invade  the  periosteum  and  the  bone 
directly  or  from  similar  lesions  in  the  soft  parts,  as  the  skin  and  the 
nasal  mucosa.  Periostitis  gummosa  appears  as  flat  and  indistinct 
deposits  on  the  bones,  of  soft  and  slimy  consistence,  or  elastic,  or 
caseous,  due  to  the  formation  of  syphilitic  granulations  and  their  sub- 
sequent caseous  and  fatty  destruction.  They  may  be  absorbed  and 
leave  fibrous  scars,  or  they  may  suppurate. 

The  commonest  site  of  the  lesion  is  the  cranial  dome  or  superficially 
placed  bones  like  the  clavicle,  tibia,  and  nasal  bones.  Erosion  and 
caries  are  frequently  associated  with  the  other  lesion,  and  the  bone 
may  become  porous  and  worm-eaten  or  entirely  lost. 

Osteophytes  and  diffuse  periostitis  surround  the  lesion  with  a  wall 
of  new  bone,  and  the  siK)ngy  tissue  becomes  sclerosed.  Scar  forma- 
tion leaves  scars  and  firm  attachments  between  the  sunken  skin  and 
the  bony  surfaces.  Sequestra  form  in  severe  cases,  and  in  the  cranium 
meniugitis  may  follow. 

Syphilitic  osteomyelitis  may  occur  as  discrete  or  diffuse  lesions  in 
the  spongy  parts,  with  further  changes  similar  to  those  already  given 
for  simple  lesions  of  this  kind. 

Ill  hereditary  syphilis  there  may  be. a  pathognomonic  osfcochon- 
(Jrifis  :it  the  epiphyses  of  the  long  bones  and  ribs,  and  no  other  lesions 
may  he  discovered.  In  slight  deg^e(^s  the  ossifying  zone  is  broadened 
irrctriilarly,  as  tooth-like  projections  of  eahiitied  tissue  reaching  into 
the  cartilajj^e,  and  at  other  places  calcification  fails.  Similar  projec- 
tions occur  into  the  medullary  canal,  and  the  usual  straight  line 
between   the  medullary  and  the  calcifying  zone  is  lacking,  and  the 
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deposit  of  mineral  salts  is  delayed.  The  trabecule  of  the  diaphysis 
are  slender,  the  calcifyiog  zone  ia  white  or  pink,  and  has  a  peculiar 
soft  and  friable  consistence.  In  the  second  stage  the  zone  of  calcifi- 
cation is  enlarged  and  more  irregular,  and  the  projectiog  proccifses 
join  and  separate  islands  of  cartilage.  The  whole  growing  zone  is 
soft  and  gelatinous  and  bulging.  In  the  highest  d^ree,  the  so-called 
third  stage,  a  reddish  or  yellow  zone  of  granulation  tissue  forms  in 
the  layers  nearest  to  the  diaphysis,  and  at  times  purulent  softening 
accompanies  it  The  epiphysis  becomes  loosened  from  the  shaft, 
being  held  only  by  the  thickened  periosteum,  or  entirely  tree.     The 
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OsteDChODdrlUi  iTpblliUca.    a.  Zone  of  CArtUkgliioiu  growlb 
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surface  of  the  diaphysis,  after  removing  the  epiphjsH  does  not  show 
the  usual  tinelj  granular  appearance,  but  is  irregular  of  \arious 
colors,  and  still  retains  portions  of  the  calcif}  ing  and  de\  eloping  zone 
of  the  cartilage 

The  most  constant  site  of  this  lesion  is  the  femoral  epiphysis,  which 
should  always  be  examined  in  suspicious  ca^es,  but  it  occurs  also  in 
tibiie  and  nbs 

Actmomycoalfl  occurs  m  the  ]awt  \trtebrT  and  nbs  e'lpeciallj,  and 
infection  may  occur  through  carious  teelli  Periosteal  suppuration 
accompanies  necrosis  of  the  bone  in  the  human  subject      In  animals 
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new  formation  of  bone  causes  immense  thickening  of  the  parts,  i 
the  lesion  resembles  certain  neoplasms,  as  osteosarcoma. 

Lepra  causes  deep  ulcerations  which  may  involve  the  bones,  and 
the  phalanges  of  the  fingers,  especially,  suffer  necrosis  and  caries. 
Leprous  lesions  of  the  nervous  system  cause  trophoneurotic  changes 
in  bones.  Lepra  nodules  and  diffuse  infiltration,  with  caries,  occur 
within  the  long  bones. 

Tumors. 

In  the  bones  occur  nearly  all  the  tumors  of  the  connective- tissue 
varieties,  and  mixed  forms  and  metaplasia  add  to  the  multiplicity  of 
the  forms.  The  neoplasms  arise  from  the  periosteum,  the  marrow^ 
cavities,  and  the  cartilages.  Those  from  the  periosteum  are  called] 
peripheral,  and  those  from  the  marrow  cavity  are  called  endosteal  or 
central  or  myelogenous.  The  bone  undergoes  both  inflammatory  and 
carious  changes,  and  also  arrosion  and  necrosis,  halisteresis  and  spon- 
taneous fractures,  and  about  the  tumor  hyperostosis  and  osteophytes 
and  sclerosis  are  observed. 

The  reactive  changes  coincide  with  the  carious,  forming  a  protective 
wall  which  the  neoplasm  continuously  endeavors  to  pierce.  The 
proliferation  of  bone  about  the  tumor  surrounds  it  with  a  shell  which 
is  being  steadily  destroyed  and  renewed,  and  thus  the  tumor  may 
reach  an  enormous  size  and  finally  rupture  externally. 

Within  the  tumor  itself  new  bone  may  be  formed.  Apart 
osteomata,  which  consist  almost  wholly  of  bone,  fibroma,  sarcoma,  and 
chondroma  may  show  this  formation  of  new  bone  within  them,  and 
direct  metaplasia  of  cartilage  to  Iwne  also  occurs.  Osteoid  tissue 
may  develop  similarly. 

Destructive  forms,  like  osteosarcoma,  and  metastatic  carcinoma  and 
sarcoma,  are  accompanied  by  both  resorptive  and  formative  changes 
in  the  bones  affected. 

Fibroma  of  the  Iwnes  develops  usually  from  the  periosteum,  and  is 
rather  rare.  The  fibrous  phar)'ngeal  polyps  which  develop  from  the 
basis  crauii  are  commoner  and  may  become  sarcomatous. 

Osteomata  may  be  exostoses,  starting  in  the  periosteum,  or  enostoses 
from  the  medullary  cavity.  The  former  are  divided  into  exo^tmn 
fibrosa,  in  which  bone  forms  directly  from  the  connective  tissue  of 
the  periosteum,  and  fxosttme  cartUafjinea,  in  which  cartilage  forms 
first  and  bone  from  this.  The  tumors  may  be  roimd,  wedge-«hape<l, 
pointed,  of  large  size  and  single,  or  small  and  multiple.     They  may 
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consist  of  compact  or  spongy  bone.  They  are  found  with  chronic 
inflammatory  lesions  and  after  injury^  and  occur  on  the  bones  of  the 
skull  as  well  as  of  the  extremities.  Cartilaginous  exostosis  most 
commonly  is  found  at  the  junction  of  shaft  and  epiphysis  in  long 
bones  and  about  joints.  Independent  bony  tumors  are  called  paros- 
toses.     Enostosis  is  unusual^  but  occurs  in  the  diploe  and  in  the  jaws. 

Chondroma  may  begin  in  the  cartilage  and  is  called  enchondroma, 
or  it  may  start  in  any  connective  tissue,  and  is  then  called  ecchon- 
droma.  On  bones  they  develop  from  the  periosteum,  the  marrow,  or 
remaining  portions  of  cartilage,  as  at  the  epiphyseal  line.  They  are 
commonest  on  the  extremities,  especially  in  the  hand  and  the  foot, 
and  display  a  relatively  marked  tendency  to  become  malignant.  They 
may  reach  a  large  size  and  then  or  previously  undergo  regressive 
changes,  such  as  mucoid  degeneration  and  cystic  formation.  These 
tumors  may  develop  in  persistent  cartilages  after  rhachitis,  and  some- 
times are  noted  with  arthritis  deformans. 

A  peculiar  tumor  developing  in  the  clhus  Blumenbachii,  sometimes 
on  the  vertebral  column,  is  supposed  to  start  in  a  remnant  of  the 
chorda  dorsalis  and  is  called  chondroma  or  enchondroma  physalif orme. 

Myxoma  and  lipoma  of  the  periosteum  are  unusual. 

Sarcoma  of  bones  includes  a  number  of  different  tumors,  among 
which  some  are  distinctly  endotheliomata. 

A  diffuse  form  invades  the  marrow  of  long  bones,  often  of  several, 
and  in  time  of  the  whole  skeleton,  accompanied  by  leukemic  change 
in  the  blood.  This  is  known  as  diffuse  sarcoma,  myeloma,  and 
myelosarcoma.  The  marrow  presents  the  characters  of  lymphoid 
tissue,  but  the  neoplasm  is  distinguished  by  its  unlimited  growth  and 
its  tendency  to  break  through  the  bones  and  make  metastases  in  other 
organs.  It  is  analogous  to  malignant  lymphoma.  This  condition 
takes  its  origin  in  the  sternum,  the  cranial  and  spinal  bones,  and  the 
femur.     Cavernous  forms  are  common. 

Circumscribed  sarcoma  starts  from  the  periosteum  or  the  marrow, 
and  may  be  small-celled,  or  large  round-celled  or  fibrosarcoma. 

Endothelioma  may  present  the  structure  of  carcinoma  (true  primary 
carcinoma  does  not  occur  in  bones),  the  connective-tissue  stroma 
being  filled  with  nests  of  large  cells.  Other  cases  approach  sarcoma, 
or  the  proliferating  endothelial  cells  assume  a  high  cylindrical  form 
and  resemble  adenoma.  Proliferation  of  the  endothelium  of  vessels 
gives  rise  to  perithelioma  and  angiosarcoma,  in  which  the  vessels 
are  surrounded  by  mantles  of  cells.     Connected  with  these  are  the 
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telangiectatic  forms  called  also  sarcoma  tela ngiert old ea  and  I 
hematodea,  which  may  be  cavernous  also.     They  occur  in  the  booi 
of  the  skull  and  the  extremities.     Eptilis  is  a  relatively  benign  gr!aut-l 
celled  sarcoma  starting  in  the  periosteum  of  the  jaw.     Conibinalionft-I 
of  sarcoma  and  osteoid  or  bony  tissue  are  called  osteosurcoma  or  J 
osleoidsarcoma.     Regressive  changes  are  common  in  all  forms. 


Disordered  Development  and  Qrowth  of  Bone. 

At  hirlh  the  diaphyaes  of  the  long  Iwnea  are  already  calcified,  but 
the  epiphyses  are  almost  wholly  cartilaginous.  At  various  times 
nuclei  develop  in  these,  from  which  the  ealciticatioD  procei'ds.  The 
nucleus  at  the  lower  end  of  the  femur  measures  from  2  to  5  milli- 
metres iu  diameter  at  full  term  ;  before  the  thirty-seventh  week  it  \b 
absent.  The  longitudinal  growth  of  bone  occurs  at  the  epiphyseal 
line.  Here  the  cartilage  develops  and  is  steadily  calciiied  from  the 
diaphyseal  aspect.  On  section  two  zones  are  found,  one,  alrant  1 J  to 
2  millimetres  broad,  of  a  bluish,  translucent  h)ok,  is  the  zone  of  car- 
tilaginous increase,  and  the  other,  about  i  millimetre  broad,  is  light 
yellow  and  hard,  and  is  the  zone  of  calcitication.  Microscopically 
three  zones  can  be  recognized  in  the  cartilaginous  layer.  In  the 
outer  layer,  near  the  resting  cartilage,  the  cells  are  onlai^d  and 
numerous,  and  occur  more  than  one  in  a  capsule,  Iu  the  nest  the 
cartilage  cells  are  arranged  in  columns  and  are  lai^st  near  the 
diaphysis.  In  the  third  layer  lime  salts  are  deposited  between  the 
cells  and  constitute  the  calcifying  layer.  The  marrow  spaces  grow 
into  it  from  the  bone  and  remove  some  of  the  mineral  matter  anrt 
open  the  capsules  of  certain  cartilage  cells,  which  then  become  cells  of 
the  marrow  (zone  of  primary  marrow  spaces).  The  remaining  por- 
tion of  the  calcified  tissue  i)ersifit3  as  trsbcculie,  along  which  osteo- 
blasts arrange  themselves  in  a  row  and  form  bt)ne. 

It  is  important  pathologically  that  the  spaces  i^)enetrate  the  calcified 
portion  but  remain  defined  from  the  unealcitied  cartilage  as  a  sharp 
line. 

In  a  similar  way  the  epiphysis  becomes  calcified  and  at  last  unites 
with  the  lengthened  diaphysis. 

The  increase  iu  the  thickness  of  the  bone  depends  upon  deposits 
from  the  periosteum.  From  within  the  bone  is  absorbed  and  the 
medullary  c^ual  widens,  and  the  spongy  tissue  forms  by  increase  in 
the  diameter  of  the  Haversian  canals. 


DISEASES  OF  THE  OltOAyS  OF  LOCOMOTION. 


497 


The  fiat  bones  at  first  cou&ist  of  fibrous  tissue  in  wliich  a  centre  of 
ossiticaliou  forms  and  extends  in  all  directions.  On  ths  edges  an 
osteogeuic  lissiie  persists  during  the  period  of  growtli,  and  forms  new 


bone,  and  it  last  union  with  the  ueigbhonng  bone';  takes  place  by 
Biitnree.  Tbe  basis  cranu  conaiftta  of  cartdagc,  and  undei^oes  endo- 
«homlraI  OMiihcation 
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Hypoplasia  of  bones  depends  upon  disordered  developmeot  of 
apparatus  of  growth,  either  of  single  bones  or  of  latter  r^ioas  of 
skeleton.  Two  factors  especially  influence  the  result,  namety,  im)>er- 
fect  formatiou  of  cartilage  or  osteogenetio  tissue,  so  that  the  long 
bone  does  not  iucrease  in  length  or  the  flat  bone  in  width ;  and, 
secondly,  premature  calcification  of  the  parts,  which  stops  the  growtliH 
of  the  bone  and  leads  to  early  synostosis. 

Wlien  this  occurs  in  the  cranium  generally  microcephalia  is  the 
result.  If  certmn  sutures  close  too  early,  the  skull  is  small  iu  some 
diameters  or  asymmetrical.  When  the  base  of  the  skull  deve]o|» 
imperfectly,  by  premature  union  between  the  basilar  process  and  the 
body  of  the  sphenoid,  the  basis  is  shorlened  and  the  root  of  the  nose 
is  apparently  sunken  or  retracted,  a  condition  cliaracteristic  of  cretin- 
ism. In  the  extremities  such  malformation  may  occur  during  fetal 
life,  and  is  called  fetal  rhachitis,  micromclia,  or  choudrodyslrophv. 
These  conditions  may  develop  after  birth. 

In  the  fetal  cases  the  limbs  are  too  short  and  too  broad.  In  the 
later  cases  the  general  condition  known  us  cretinism  is  commou. 
This  includes  imperfectly  develoiwd  skeleton,  asymmetrical  or 
enormous  growth  of  the  craniiuu,  hypoplasia  of  genitals  and  teeth 
and  other  parts,  sunken  nose,  hydrocephalus,  and  low  intelligence. 
Goitre  is  commonly  present  Cretinism  b  hereditary,  and  iu  certatu 
mountainous  valleys  endemic. 

Bhachitis  is  characterized  by  imjjerfect  calcificslion  and  persisteut 
aoftuess  of  the  bones.  The  development  is  imperfect  in  length, 
breadth,  and  thickness. 

Considering  the  latter  feature,  it  appears  that  normally  the  apposi- 
tion of  bone  by  the  periosteum  coincides  with  resorption  within  and 
widening  of  the  medullarj'  canal.  In  rhachitis  the  resorption  is 
accelerated  and  the  deposition  externally  hindered  and  replaced  by 
osteoid  tissue.     It  resembles  osteoporosis  and  rarefaction. 

Clmnf/en  in  length  include  the  following: 

].  Abnormally  marked  iucrease  of  cartilage  at  the  ends  of  the 
bone  and  imperfect  calcification.  The  cartilaginous  zone  is  ver>- 
broad,  bluish,  and  irregular  on  scolion.  The  marrow  sluices  do  not 
perforate  the  imperfeclly  calcified  cartilage,  but  the  capsules  of  Ihe 
cartilnire  cells  calcify  and  the  cells  become  small  and  irregular,  and 
also  calcify.  This  is  a  metaplasia  of  carlllnge  to  osteoid  tissue. 
These  large  masses  of  osteoid  tissue  form  the  characteristic  prominences 
about  the  ends  of  rhachitic  bones.     -Vs  a  latter  change  these  massif 
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receive  a  deposit  of  mineral  matter  in  the  centre,  and  osteoblasts  con- 
vert them  into  bone. 

2.  Among  the  larger  cells  at  the  cartili^inous  zone  of  growth  calci- 
fication is  imperfect,  occurring  as  a  thin  line  or  in  Irregular  spots. 
On  section  the  normal  yellow  line  is  missed,  but  there  are  small  spots 
in  the  lower  layer  and  the  col- 
umnar layer,  iu  contrast  to  the 
normal  ossification  which  occurs 
only  at  the  mai^in  of  the  epi- 
physis. 

3.  The  marrow  spaces  form 
irregularly,  reaching  deep  into 
the  cartilage  and  forming  there  a 
red,  hyperemic  network. 

In  flat  bones  similar  changes 
occur,  and  in  the  cranium  broad 
defects  remain  between  them. 

Chemically  the  diseased  bones 
contain  less  mineral  matter  and 
increased  water,  and  their  specific  gravity  is  lowered. 

Changes  m  Special  Farts.  The  back  of  the  skull  is  soft  and  flat 
(cmniotabes).  The  other  bones  are  thick.  Sutures  and  fontanellea 
remain  open,  the  large  fontanelle  until  two  to  four  years  (normal 
twenty  months),  the  angittal  suture  to  three  years  (end  of  first  year), 
the  coronal  to  the  second  year  (four  months),  the  lambda  eighteen 
months  (third  month).  The  frontal  and  parietal  eminences  are 
prominent,  and  the  surface  between  these  four  points  is  flat,  giving 
the  akull  a  square  outline.  The  lower  jaw  is  bent  behind  the  incisors 
and  the  upper  at  the  zygomatic  junction.  Dentition  is  delayed, 
irregular,  and  the  teeth  abnormally  placed. 

Kyphosis  and  scoliosis  with  deformity  of  the  thorax  may  occur. 
The  enlarged  sternal  ends  of  the  ribs  form  the  so-called  rhachitic 
rosary,  and  the  sternum  is  pressed  forward  by  diuphragmatic  action 
on  the  lower  ribs,  making  the  pigeon  breast. 

The  pelvic  bones  are  small,  the  sacrum  is  low  and  lilted  forward,  so 
that  the  Irtie  conjiif^.ite  diameter  is  very  small,  the  whole  pelvis  is 
flat  and  may  be  genemlly  small  and  asymmetrical. 

The  legs  are  Imwed,  and  infnicfions  may  occur. 

The  disi'ase  nsnally  develops  dnriiig  the  second  year  of  life,  but  a 
congenital  form  is  seen,  and  it  may  also  appear  about  jnilierty.     Hciil- 
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ing  occurs,  with  general  ossification  of  the  osteoid  tissues,  but  the 
deformities  remain,  even  though  good  bone  replace  the  osteoid. 

The  nature  of  the  disease  has  been  much  discussed,  and  insuDicient 
supply  of  mineral  matter,  abnormal  fonnation  of  lactic  acid  in  the 
bones,  and  nerv^ous  influences,  have  btH»n  advanceil  to  explain  it. 
Dyspepsia  is  certainly  an  important  factor  and  also  unsanitary  luid 
depressing  surroundings.     Heredity  also  plays  a  part. 

Barlow's  disease  resembles  rhachitis,  but  lymphoid  marrow  is 
lacking  in  the  bones,  and  calcification  is  imperfect  and  irregular. 
Hence  the  skeleton  sufiEers  fractures,  epiphyses  separate,  and  hemor- 
rhages occur  in  the  medulla  and  under  the  periosteum. 

Summary  of  Changes  of  Form  in  Various  Parts  of  the 

Skeleton. 

Skull.  1.  Large  and  hydrocephalic  skulls.  Increase  of  the 
ventricular  contents  during  the  period  of  growth  makes  the  flat  l>ones 
thin,  the  parietal  and  frontal  bosses  prominent,  and  the  whole  cnuiium 
disproportionately  larger  than  the  face.  The  orbits  are  decreased  by 
downward  pressure,  and  the  eyes  are  prominent,  the  supra-orbibil 
ridge  is  lost,  the  external  auditory  meatus  is  deep  and  dircK^ted  down- 
ward, all  bones  are  thin  and  tninsparent.  The  fontanelles  and  sutures 
are  wide  and  closed  by  membrane. 

2.  Abnormally  small  skulls  may  be  due  to  premature  synostosis. 
All  sutures  being  closed,  the  generally  small  skull  is  termed  nano- 
cephalia,  but  if  only  single  sutures  close  the  following  forms  arise: 
Plagiocephalic,  or  obliquely  narrowed  crania,  when  half  of  tht»  (U)ronal 
or  lambdoid  suture  closes  ;  dolichocephalic,  when  the  sagittal,  spheno- 
parietal, or  sphenofrontal  suture  closes ;  tin?  former  giv(»s  a  siinph^ 
form,  the  second  is  called  clinocephalic,  and  th(^  third  hjptocephalic. 
Entire  closure  of  the  coronal  or  lambdoid  sutun*  shortcins  t\w.  head 
and  is  termed  brachycephalic.  ('Onipensating  increasij  of  th<»  forward 
part  of  the  dome  makes  oxycephalic,  and  partial  (closure  of  the  coronal 
makes  round  forms  or  tro(4iocephalic  crania. 

Pelvis.     T\\o  normal  form  is  dufi  to  tlui  primary  <lispr)sition  < 
parts  and  their  further  d(5Vclopnient,  pnissnrc  from  above  transi 
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through  the  sacrum  and  from  below  through  the  femora,  the  weight  of 
the  coDtained  orgiins,  the  tension  of  attached  muscles,  and  the  Donnal 
reoistance  of  the  Iwnea.  Pathological  forms  depend  upon  increase  of 
weight  and  tension  and  loss  of  ret^istance.    They  inclutle  the  following : 

('ij  Narrow  pelvis  without  alteration  of  form: 

1.  Uniformly  smaller  in  all  diameters;  found  in  persons  otherwise 
Urge. 

'1.  Dwarf  pelvis,  in  actual  dwarfs, 

(6)  Xarrow  pelvis  with  altered  form : 

'i.  Simple  Hat  pelvis,  short  conjugate  vera,  transverse  diameter 
normal  or  long.      This  may  be:  J 

I.  .Simple  flat  non-rhacbitic  pelvis  with  normal  bones,  sacraM 
slants  but  is  not  twisted.  " 

II.  Khachitic  pelvis,  bones   small,    light,    with    thickenings    and 
exostoses,  iliac  wings  horizontal,  sacrum  convex  ur  angular,  lies  deep, 
its  bodies  prominently  convex,  so  narrowing  the  cavity,  the  anterior 
8U[>Grior  spinous  processes  as  far  apart  as  the  crests  of  the  iliacs,  peli 
outlet  rather  large. 

III.  Generally  narrowed  flat  pelvis,  rhachitic  or  not,  all  diam< 
short. 

4.  Obliquely  deformed  pelvis: 

I.  Kyphoscoliotic,  sacrum  twisted  alx>ut  its  vertical  axis  towaid' 
the  other  side,  and  its  wing  shortened  on  that  side,  ischium  forced  up 
and  in,  symphysis  to  the  other  aide,  inlet  and  entire  pelvis  obliquely 
narrowed. 

II.  Coxalgic  pelvis,  caused  by  caries  and  other  diseases  at  the  bip- 
joint.  The  affected  side  is  thin  and  small  and  pressed  inward. 
Amputation  and  fracture  and  old  luxation  ou  one  side  have  the  same 
effects  from  inactivity. 

III.  Synostosis  i>elvi8,  from  early  closure  of  a  socro-iliae  suture, 
the  sacrum  there  remains  undeveloped,  the  pubic  bone  is  pushed  to 
the  other  side  and  the  pelvis  is  obliquely  narrowed. 

o.  Transversely  narrow  pelvis,  with  synostosis  of  both  sacro-iliac 
joints. 

6.  Funnel-shaped  pelvis,  inlet  normal  or  larger,  outlet  qattow  id 
one  or  both  diameters.      Occurs  with  spinal  curvature. 

7.  Beaked  pelvis,  from  pressure  transmitted  through  the  femora  to 
soft   bones   as   in   asteomalacia  and  sometimes  in  rhachitis,  noticed 
especially  in  the  anterior  arch,  the  symphysia  forward  and  promineal 
the  remaining  pnbic  portions  approximated. 


deep, 
terior^^ 

waid^^n 
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8.  Spondylolisthetic  pelvis,  gliding  of  the  body  of  the  fifth  lumbar 
vertebra  over  the  sacrum  forward,  so  that  it  forms  the  promontory, 
or  in  severe  cases  the  fourth  or  even  the  second  lumbar  forms  the 
promontory. 

9.  Narrow  pelvis  from  fracture,  tumor,  and  exostosis. 
10.  Split  pelvis,  from  imperfect  symphysis. 

Spinal  Curvature.  1.  Scoliosis,  lateral  curvature,  from  lesions  of 
the  vertebrse  or  bad  position  of  the  body,  called  **  habitual'^  in  the 
latter  case.  This  may  be  due  to  contracture  at  the  hip-joint,  osteo- 
malacia, rhachitis,  or  muscular  weakness.  The  intervertebral  disks 
on  the  affected  side  are  compressed  and  become  wedge-shaped.  With 
a  marked  curve  in  one  region,  compensatory  curvature  in  another  is 
common.  The  vertebrae  also  suffer  a  twisting  to  the  affected  side  about 
a  vertical  axis.     The  severest  grades  are  combined  with  kyphosis. 

2.  Kyphosis  may  be  senile,  or  due  to  rhachitis  and  osteomalacia, 
and  combined  with  scoliosis.  The  entire  spine  is  more  or  less 
affected.  If  it  follows  caries  (Pott's  disease)  the  body  of  one  or 
more  vertebrae  will  be  destroyed,  angular  deformity  results  on  the 
anterior  aspect,  the  corresponding  arches  are  separated.  Similar 
effects  occur  with  arthritis  deformans  and  fractures. 

3.  Lordosis  is  an  increased,  curve  of  the  lumbar  spine  forward  and 
compensates  for  kyphosis  in  the  thoracic  region  and  slanting  positions 
of  the  pelvis  with  coxitis  and  ankylosis  of  the  hip,  to  assist  in 
walking. 

B.    DISEASES  OF  THE  JOINTS. 

The  articulations  are  divided  into  the  synarthroses  and  the 
diarthroses.  In  the  former  the  bones  are  united  by  fibrous  or  cartil- 
aginous tissue  or  bone,  and  these  are  called  syndesmosis,  synchon- 
drosis, and  synostosis.  In  a  diarthrosis  four  parts  are  to  be 
distinguished,  the  two  bones,  covered  with  hyaline  cartilage,  the 
capsule  of  tlie  joint,  outwardly  strengthened  by  ligaments,  and  the 
synovial  membrane,  a  vascular  layer  of  connective  tissue  invested 
with  endothelium. 

Patholofxically  the  most  important  parts  are  the  cartilages  and  the 
synovial  momhrano.  The  latter  covers  the  capsule,  but  not  the  cartil- 
ages, and  from  it  project  certain  synovial  fringes,  made  of  connective 
tissue  with  or  without  vessels,  containing  also  fat,  and  mucous  or 
cartilaginous  tissue.     These  structures  may  become  hyperplastic. 
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Regressive  Processes. 

Fatty  degeneratiou  of  cartilage  cells  may  be  seuile  or  accompi 
iDflamiuatiou&.  Fibrillation  is  relatively  comiuon  and  consisU  o 
solution  of  the  cement  substance  and  proliferation  with  fatty  changi 
in  the  cartilage  cells.  The  surface  is  soft  and  satiny,  with  1 
papillie,  or  finely  tibrous.  Chondromalacia,  or  softening  of  the  ( 
tilage,  often  coexists  and  is  part  of  senile  ur  inflammatory  c 
The  softened  parts  arc  whltisLi  and  glistening,  or,  in  marked  degre 
transparent  and  yello\v  or  brown.  -Vt  last  a  focus  of  softening  forms 
and  defects  and  fissures  develop  or  the  part  is  cystic.  Connective 
tissue  may  grow  into  the  lesion  or  calcium  salts  be  deposited  there,  or 
actual  ossification  may  occur.  Amyloid  d^eneration  affects  all  parts 
of  the  cartilage,  the  cells,  their  capsules,  and  the  ground  substance, 
and  converts  it  into  a  homogeneous  muss.     This  occurs  in  old  ag«. 

Lime  salts,  urates,  and  pigment  may  be  deposited  in  cartilage,  the 
former  occurring  especially  along  the  edges  in  senility.     Urates  occur 
in  gout.     Brown  or  black  pigment  at  times  invades  the  tissue  a 
neighboring  fibrous  structures,  as  tendinous  insertions  and  ligamet 
and  is  known  as  ochroiumt. 

Metaplasia  of  cartilage  is  common  and  converts  it  into  mucoid  or 
fibrous  or  osseous  tissue,  and  one  kind  of  cartilage  may  change  into 
another,  as  hyaline  to  fibrocartilage. 

Caries,  erosion,  and  necrosis  are  caused  by  factors  similar  to  thai 
affecting  bone,  and  necrotic  portions  may  form  sequestra. 


Disorders  of  Circnlatioii.     Inflammation. 
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Congestion  and  serous  exudates  (hydrarthrtM)  occur  in  joint  cavities.  * 
Small  hemorrhages  are  found  with  inflammations,  and  hemorrhagic 
conditions  of  the  system.  Lat^c  coliections  of  blood  (kfinarthrox) 
may  be  the  result  of  injury  or  occur  with  inflammation.  The  bIoo<l 
usually  remains  fluid  and  is  absorbed  quickly,  but  a  certain  pigmen- 
tation of  the  synovial  tissue  remains.  With  severe  bleeding  a  semus 
transudate  occurs  afterward.  The  clots  undergo  fatty  changes  and 
are  absorbed,  or  become  organized.  Adhesions  in  the  joint  after 
hemorrhage  are  uncommon. 

Exudative  inflammation  affects  the  synovial  membrane  especiaily, 
and  is  hence  a  xt/nomflnf  and  on  the  cartilages  >ii/uoi-lli>i  pannimi  and 
regressive  lesionn  are  observed.     .VII  varieties  of  inflammation  ooour  . 
in  joints,  serous,  serofibrinous,  seropurutent,  etc. 
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Serous  fluid  in  the  joints  dcute  hydrarthrony  fills  it  with  serous 
transudate  which  is  clear  and  thinner  than  the  normal  fluid.  The 
synovial  surface  is  red  and  edematous,  and  the  entire  joint  conse- 
quently is  swollen.  This  condition  is  never  the  result  of  stasis.  Heal- 
ing follows  resorption  of  the  exudate^  or  the  condition  becomes  chronic. 

Serojibriiious  and  pure  fibrinous  inflammation  lead  to  adhesive 
arthritis  and  ankylosis^  on  account  of  the  difficulty  with  which  the 
fibrin  is  absorbed  and  its  tendency  to  become  organized.  Synovitis 
pannosa  occurs  ■  when  the  synovial  membrane  grows  over  the  cartil- 
ages and  covers  them  with  a  vascular  layer  of  connective  tissue,  like 
pannus  of  the  eye. 

PunileiU  art/iritis  may  be  superficial  or  deep,  and  in  both  cases 
the  synovial  membrane  is  reddened,  swollen,  and  infiltrated  or  covered 
with  yellow  masses  of  pus.  When  all  parts  of  the  joint  are  included 
in  the  lesion  it  is  called  panarthritis.  The  cartilages  undergo  fatty 
degeneration,  softening,  caries,  or  necrosis,  and  the  same  is  true  of  the 
ends  of  the  bones.  The  pus  may  rupture  the  capsule  and  cause  peri- 
articular phlegmon.  In  mild  grades  of  this  disease  complete  cure  is 
possible,  but  the  more  severe  cases  form  granulation  tissue  in  the 
joint  and  consequent  ankylosis,  or  end  fatally  from  pyemia. 

Acute  arthritis  may  follow  injuries  or  extension  from  similar  lesions 
in  the  vicinity,  or  infection  through  the  blood.  In  hematogenic 
infection  the  lesion  accompanies  acute  exanthemata,  typhoid  and  puer- 
peral fevers,  gonorrhea  and  syphilis,  and  is  almost  always  purulent. 

Polyarthritis  aeida,  or  articular  rheumatism,  is  usually  serous,  seldom 
purulent,  and  is  an  infectious  disease  in  which  many  joints,  at  different 
stages,  may  be  affected,  and  the  heart  may  be  the  seat  of  verrucous 
endocarditis. 

Chronic  serous  and  serofibrinous  arthritis  may  follow  the  acute 
forms  or  develop  by  itself.  The  fluid  may  be  thin,  or  thick  and  col- 
loid, and  its  pressure  may  distend  the  joint.  Proliferation  of  the 
synovia  and  its  fringes  and  synovitis  pannosa  occur,  and  free  bodies 
in  the  joint  may  be  formed  from  fibrinous  masses  or  broken  fringes. 
Regressive  lesions  affect  the  cartilages,  and  adhesions  form  which 
may  stiffen  the  joint  permanently.  Chronic  purulent  arthritis  may 
follow  acute  pyiirthros  or  accompany  tuberculosis,  and  leads  to  similar 
ankylosis. 

Arthritis  arntica,  or  (/onf,  hepfins  acutely  with  serous  exudation  into 
the  joint,  but  then  becomes  chronic  and  relapsing.  The  joint 
becomes   red    and    swollen    and    acutely   edematous,    including  the 
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adjacent  soft  parts^  and  with  this  there  is  a  deposit  of  urates  in  the 
cartilages^  ligaments^  and  capsule  of  the  joint.  Repeated  attacks 
cause  alterations  in  the  joint  similar  to  those  of  chronic  arthritis^ 
including  fibrillation  of  cartilage^  thickening  of  synovial  structures 
and  many  deformities  in  the  bones.  Tophi  are  precipitates  of  urates 
in  the  tissues^  and  appear  as  small,  round  nodules  of  chalky  look^  con- 
sisting of  needles  of  sodium  urate  and  a  little  fibrin.  They  occur 
about  joints  and  in  them,  in  the  skin,  and  the  external  ears.  The 
ends  of  the  bones  may  present  foci  of  softening  which  form  fistulas 
and  ulcers  when  they  break  through  the  skin,  and  from  these,  often 
with  much  suppuration,  there  is  a  discharge  of  softened  tissue  and 
urates.  Grout  commonly  affects  one  joint  at  a  time  and  most  fre- 
quently the  metatarsophalangeal  of  the  great  toe  {podagra)  or  small 
joints  of  the  hand  and  fingers  (ehiragra). 

Chronic  arthritis  includes  a  series  of  lesions  in  which  exudation  is 
relatively  unimportant  and  regressive  lesions  more  pronounced,  with 
productive  changes  in  the  synovial  membrane.  The  cartilages  soften 
or  become  fibrillated,  and  the  ends  of  the  bones  may  be  laid  bare. 
At  other  times  the  cartilages  thicken  and  enlarge  and  break  down 
later,  or  become  calcified.  The  denuded  bones  become  eroded  or 
porous,  and  with  destruction  in  one  place  new  bone  forms  elsewhere 
as  osteophytes.  The  synovia  becomes  thickened  and  forms  more  or 
less  fungous  granulation  tissue,  and  this  may  become  fatty  or  car- 
tilaginous or  even  bony.  When  such  proliferations  occur  at  the 
margins  of  the  joint  they  destroy  its  form  and  function,  produce  large 
exostoses  and  ecchondroses,  and  lead  to  spontaneous  luxation.  The 
ends  of  the  bones  may  become  rounded  and  form  a  false  joint  in  the 
new  position. 

1.  Arthritis  deformans  is  common  in  the  knee,  hip,  and  fingers, 
but  affects  the  vertebral  articulations  also,  causing  curvatures  and 
ankyloses.  It  is  accompanied  with  productive  and  destructive  lesions 
in  the  articular  ends  of  the  bones,  proliferation  of  synovial  structures 
and  great  deformities. 

2.  Other  forms  of  chronic  arthritis  are  chanicterized  by  regressive 
chiingo.s  in  the  bones  and  cartihiges,  without  hyperplasia,  and  lead  to 
severe  destruction  of  the  articular  tissues.  They  occur  in  old  age  at 
th(»  hip  (malum  coxa*  senile),  elbow,  shoulder,  and  vertebrae,  and  are 
grouped  under  the  name  arthritis  ulcerosa  sicca. 

*).  Arthritis  adhesiva  includes  those  oases  where  there  are  adhesion 
and  ankylosis,  as  the  result  of  preceding  serous  and  purulent  inilam- 
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mation,  or  which  begin  independently  with  synovitis  pannosa.  This 
condition  is  also  known  as  chronic  rhciimutoid  arthritis  (|taupenini), 
and  affects  the  single  joint,  or  several  at  a  tiiue,  in  early  am!  iiiiddlc 
life.      The  motion  of  the  joint  ^^^  ^^ 

may  be  limited,  or,  by  contrac- 
tion of  the  capsule,  lost  alto- 
gether. 

The  etiology  of  chronic  arthri- 
tis without  exudation  in  still  for 
the  most  part  unknown.  Old 
age,  injnry,  rheumatic  inilani- 
niations,  and  diseases  of  the 
nervous  system,  by  trophic 
changes  and  impaired  sensi- 
bility, all  play  a  part  iu  its  pro- 
duction. In  tabes  and  syringo- 
myelia such  neurotic  arthritis  in 
common. 

Infectious  Grajitilomata. 

Miliary  tubercles  in  the  mvuo- 
vial  membrane  occur  in  general 
infection. 

Axthritis  Tuberculosa.  Fungus 
of  joints  is  one  of  the  common- 
est and  most  important  articular 
lesions.  It  may  b^iu  as  a  pri- 
mary tnbenmlous  synovitis  or  follow  similar  lesions  of  the  bones  which 
extend  to  the  synovia.  In  either  case  grayish-red,  spongy  masses 
of  tuberculous  granulations  form  in  the  synovial  membrane,  and  on 
gross  inspection  tubercles  and  caseous  masses  may  be  discovered. 
The  tendency  to  extensive  caseation  and  to  librous  transformation  are 
noted  as  elsewhere.  The  cartilages  are  involved  by  extension  from 
adjacent  bones  or  directly  from  the  synoviii,  Iwng  softened  and 
fibrillated,  permeated  by  the  granuljitions  and  rarefied,  so  that  they 
are  destroyed  by  caries.  Portions  of  the  cartilages  or  the  entire 
investment  of  the  bones  may  be  cast  off  as  necrotic  miiBses.  In  the 
primary  synovitis  the  cartilages  are  secondarily  invaded  by  graniila- 

u,  their  cells  multiply,  and  canals  filled  with  leucocytes  pierce 

m  in  all  direetiouri. 
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Various  forms  of  articular  tuberculosis  are  distiuguished.  Large 
masses  of  granulation  tissue  with  but  little  caseation  constitute  the 
fungous  form.  In  this  the  so-called  rice  bodies  are  common.  When 
the  synovial  membrane  presents  many  large  gray  tubercles  and  is  but 
little  thickened,  it  is  called  synovitis  granulosa.  Ulcerating  forms 
are  accompanied  by  severe  and  rapid  caseation,  and  lead  to  marked 
destruction  of  the  parts. 

The  cavity  of  the  joint  is  filled  in  part  by  granulations  and  in  part 
by  exuded  fluid  and  softened  tissue.  In  the  ulcerating  forms  this 
may  be  puriform  or  actual  pus,  containing  necrotic  pieces  of  bone  and 
cartilage. 

In  the  vicinity  of  the  joint  the  soft  parts  become  swollen  with 
edema  and  peculiarly  smooth  and  glistening,  a  condition  known  as 
white  swelling  (tumor  albus).  Beside  the  edema  there  is  inflamma- 
tory proliferation  of  the  cells,  and  the  granulations  from  the  joint 
may  enter  the  tissues  and  perforate  externally.  Fistulse  and  abscesses 
may  result. 

In  the  remaining  portions  of  the  affected  bones  there  are  sclerotic 
and  hyperplastic  lesions,  or  osteoporosis,  or  a  condition  termed  caries 
sicca,  without  much  exudation. 

The  course  of  the  disease  is  chronic  and  variable.  Healing  after 
evacuation  of  the  couteuts  of  the  joint  is  possible,  but  usually  accom- 
panied by  adhesions,  with  atrophy  and  contraction  of  muscles,  and 
more  or  less  ankylosis.  Spontaneous  luxations  and  subluxations  are 
common.  Foci  with  bacilli  may  persist  and  Icjid  to  later  renewals  of 
the  lesion.  The  joints  most  affected  are  the  hip,  knee,  hand,  and 
foot. 

Syphilis  causes  serous  and  serofibrinous  arthritis  in  the  early  stages, 
and  gummatous  infiltration  in  the  later  stage.  Irregular  scars  of 
fibrous  tissue  may  be  left  after  the  erosions  heal. 

Tumors  are  uncommon  in  the  joints.  Lipoma  arborescens  occurs  as 
branching  fatty  growths  in  the  synovia. 

Floating  bodies  in  the  joints  may  be  fn^o  or  pedicled,  and  consist 
of  iihrin  with  enclosed  cells  from  infltimniatory  exudates,  usually 
round  or  ilat,  and  at  times  in  ^rcat  numbers.  These  are  known  as 
corpont  orj/z(v  or  ^^  rice  bodies.''  Other  forms  are  pieces  of  cartilag(» 
and  bone  mechanically  broken  off,  or  fragments  of  synovial  tissue,  or 
forei<i:n  bodies  which  have  entered  the  joint. 

Ganglion  is  tho,  name  given  to  hernial  projections  of  synovial  mem- 
brane filled  with  thickened  fluid. 
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Ankylosis  indicates  a  loss  of  motion  in  a  joint  and  may  be  due  to 
fibrous,  cartilaginous  or  bony  adhesions  between  joint  surfaces,  and 
hence  its  varieties  include  ankylosis  fibrosa,  cartilaginea  and  ossea. 
Contraction  of  the  tissues  about  a  joint  and  bony  growth  may  fix  a 
joint  in  abnormal  positions,  as  is  common  in  arthritis  deformans. 

Oontractore  of  a  joint  lessens  its  mobility  by  shortening  of  the 
various  structures  about  it,  and  may  be  arthrogenous,  cicatricial, 
myogenous,  tendogenous,  or  neurogenous,  according  as  its  cause  is 
articular  or  depends  on  other  tissues. 

Arthrogenous  contraction  is  usually  due  to  chronic  inflammatory 
lesions.  Scars  of  the  skin  and  subcutaneous  tissue  may  contract  and 
fix  the  position  of  the  joint,  especially  after  severe  burns.  Muscles 
and  tendons  shorten  from  scars  after  injury  or  nervous  lesions,  as 
poliomyelitis  anterior.  If  all  the  muscles  about  a  joint  are  paralyzed, 
it  retains  any  position  in  which  it  is  placed  or  which  gravity  compels. 
Thus  the  foot  assumes  the  position  of  varo-equinus  when  its  muscles 
lose  their  function.  Contracture  of  the  foot  in  plantar  flexion  is  called 
pes  cquinusy  in  supination  is  called  pes  varusy  in  dorsal  flexion  pes 
calcaiieusy  and  in  pronation  pes  valgus  or  flat  foot.  Paralysis  of 
certain  muscles  allows  contracture  of  their  opponents. 

When  a  freely  movable  joint  is  held  permanently  in  one  position, 
as  with  paralysis  of  the  muscles,  the  surfaces  of  the  joint  adapt  them- 
selves to  the  new  position  and  lose  their  motility.  This  is  especially 
noted  when  the  subject  is  young  and  certain  parts  of  the  joint  have 
to  bear  any  degree  of  pressure ;  these  remain  undeveloped,  other  parts 
develop  in  excess,  and  the  abnormal  conditions  lead  to  much  deformity, 
as  is  commonly  observed  with  the  various  kinds  of  club  foot. 

When  the  bones  are  soft  they  are  liable  to  deformity  from  the 
effects  of  pressure.  Thus  in  the  rhachitic  subject  pressure  on  the 
external  condyle  of  the  femur  prevents  its  growth,  and  the  internal 
increases  so  that  the  knees  are  in  apposition,  giving  the  condition 
called  genu  valgum^  with  which  pes  valgus  often  exists.  The  con- 
trary of  this  is  due  to  excessive  growth  of  the  outer  condyle,  and  is 
called  genu  varum. 

Certain  forms  of  these  lesions  are  congenital.  Pes  varus  may  be 
due  to  uterine  pressure  when  the  liquor  amnii  is  deficient  in 
amount. 

Distortion  of  a  joint  is  a  momentary'  stretching  of  the  tissues,  often 
with  some  tearing  of  the  capsule,  due  to  violence.  Luxation  is  a 
persistent  complete  shifting  of   the   bony   surfaces,   subluxation  an 
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incomplete  degree  of  the  same  condition.      The  causes  of  luxation 
may  be  traumatic^  inflammatory^  or  congenital. 


C.     DISEASES  OF  THE  TENDONS  AND  BUS&S. 

Tendo»ynoixitis  may  be  serous,  serofibrinous,  or  purulent.  In 
purely  fibrinous  inflammation,  tendovaginitis  sicca,  there  is  a  peculiai 
crepitation  on  mov^ement.  Tendosynovitis  purulenta  is  usually 
secondary  to  infected  wounds,  panaritium,  or  phlegmon,  and  can  heal  or 
lead  to  adhesions  between  the  tendon  and  its  sheath,  or  to  fibrillation 
and  necrosis. 

Chronic  inflammation  leads  to  swelling  of  the  sheatli  (hydrops 
teadovag'nudis,  hygrotna),  as  a  circumscribed  cystic  formation,  or  to 
adhesions.  The  tendons  of  the  palm  are  most  often  involved.  liice 
bodies  occur  in  the  hygromas. 

Mucous  bursie  present  about  the  same  lesions.  Bursitis  may  be  of 
any  variety,  with  thickening  of  the  walls  of  the  bursa  and  formation 
of  rice  bodies.  Hernial  protrusions  occur  as  in  joints,  and  are  called 
ganglions.  Tuberculosis  of  the  tendinous  sheaths  may  be  primary  or 
accompany  disease  of  bones  and  joints.  It  may  spread  for  long 
distances  as  miliary  nodules  or  diffuse  caseous  lesions.  Rice  IxKlics 
are  large  and  numerous. 

D.    DISEASES  OF  THE  MUSCLES. 

The  single  muscle  fibres  have  a  length  up  to  •")  centimetres,  and  a 
breadth  of  lo  to  55//,  and  consist  of  alternate  refractile  disks, 
some  of  which  are  doubly  (U)ntoured  and  called  anisotropous,  and 
others  which  are  singly  contoured  and  are  called  isotropous.  In 
the  middle  of  the  latter  are  intermediate  disks.  Cbntniction  of  a 
muscle  makes  the  single  fibres  shorter  and  thicker  at  the  expense  of 
the  isotropous  portions.  Each  fibril  is  surrounded  by  the  sarcolemmn, 
and  within  it  are  the  muscle  corpuscles,  appearing  as  nuclei  arranged 
loniritiidinally  and  having  a  small  amount  of  protoplasm  at  their 
poles.  The  fibrils  are  grouped  in  bundles,  c^ieh  of  which  is  enclose<l 
in  the  perimysium  internum,  at  times  with  a  small  collection  of  fat. 
From  this  sh(»ath  ])rocesses  reach  into  the  bundle.  The  perimysium 
externiun  (epiniysiuni)  is  the  connective  tissue  which  encloses  the 
entire  uuiscle. 
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The  fineBt  elements  are  not  the  fibrild  tneiitioDed,  but  primitive 
fibrillie,  which  are  made  up  of  diska  uud  separated  by  homogeneous 
or  granular  sareoplaBui.  These  tibrillas  arranged  in  bundles  and  with 
sarcoplasm  about  them  give  peculiar  crosa-sections  termed  Cohnheun's 
holds. 

Atrophy  leads  to  shortening  and  narrowing  of  the  fibres  and  altera- 
tion of  the  striation.  If  general  the  muscle  is  pale  and  its  hemo- 
globin is  diminished.  When  the  muaele  is  dark  from  deposits  of 
pigment  (heraofusoin),  as  in  certain  cardiac  atrophies,  it  is  called 
brown  atrophy. 
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Cloudy  swelling  is  accompanied  by  the  formation  within  the  sarco- 
plasm of  minute  granular  bodies  which  dissolve  with  acetic  acid  and 
potassium  hydrate  solution.  These  hide  the  atriie  and  give  the  muscle 
a  dusty  look.  Fatty  degeneration  presents  droplets  of  fat  in  the 
sarcoplasm  which  do  not  dissolve  with  the  reagents  mentioned.  In 
oloudy  swelling  the  muscle  appears  opn(|Ue  and  pale  red;  in  fatty 
(duuiges  it  is  pale  yellow  in  the  gross,  with  perhaps  a  fatty  lustre. 

Frequently  a  d^enemted  musole  presents  homogeneous  hyaline 
I  at  one  part,  and  is  breaking  down  at  another.     Amyloid 
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IcsioDd  are  Dot  very  important,  but  hyaline  and  vraxy  degenerations 
ure  common  in  the  course  of  many  diseases. 

When  muscle  b  breaking  down  the  proce^  begins  by  the  strie 
becoming  very  thin  and  indiatinct,  simultaneously  over  large  sections 
of  many  fibres,  and  this  condition,  which  rcs4;mblt»  phyeiolt^ical  con- 
traction, is  cane<l  nodular  thickening.  Loss  of  the  stride  gives  the 
part  a  peculiar  homt^eneoaa  and  glassy  appearance.  Then  the  con- 
tractile substance  splits  up  into  smaller  and  lai^r  fragments  and 
leaves  parts  of  the  sarcolemma  as  an  empty  tube.  The  fragments 
Eiudcrgo  granidar  solution  or  persJHt  as  large  masses  (sarcolytes) 
which  gradually  crumble  along  their  edges  and  are  alisorbed. 


— Pb:!;  dGgenenlinn  of  cardliu^  muscle.     <  SM. 

— N'ecnntB  ol  iniucolar  tissue  wllh  byillne  and  gnnnlar  ehangea.    B^w.  to  the  lot, 

tenliit,  but  tbe  Hbrillffi  ore  iplll  teOBlbwlse.    In  ibe  middle  tbe  Btne 


Waxy  degeneration  may  vary  in  its  signifitanee  according  to  the 
case.  Xodular  thickening  occurs  in  t^'taniated  muscle  and  also  in 
normal  muscles  when  taken  fresh  and  living  and  put  into  fixing 
Hiiids,  and  this  fact  renders  its  pathological  importance  ([uestionable. 

Still,  in  many  cases,  it  surely  occurs  during  life.  Necrosis  occurs 
often  with  accompanying  hyaline  and  waxy  degeneration  under 
various  conditions.  Local  causes,  like  injury,  freezing,  and  burns, 
and  local  anemia,  inflammation  and  hemorrJiages,  and  neighborinefl 
tumors,  determine  the  lesion  at  times.  In  other  cases  there  is  t 
general  infection,  and  a  good  example  is  furnished  by  the  d^eni 
tion  of  the  recti  abdominis  and  the  adductors  of  the  thigh  in  typhoid  | 


DtiiEAHES  OF  THE  ORUA^^H  OF  LOCOMOTION. 


513 


fever.  lu  waxy  degeuemtioD  tlie  muscle  is  opaque,  dull,  pale, 
and  resembles  fish  flesh.  Calcification  is  occasioDolly  noticed  in 
muscles. 

Aptirt  from  hyaliue  changes  the  muscles  may  present  fi.ssures  and 
transverse  tears  in  atrophic  conditions,  and  the  tibrila  may  separate 
longitudinally,  dichotomously,  and  otherwise,  and  vacuoles  may  form 
as  with  edema.  A  tubular  tlegeneration  converts  tlie  fibre  into  an 
empty  tube  of  sarcolerania,  which  may  be  striated  or  homogeneous 
and  present  many  nuclei.     The 


^8^ 


^r¥^'S. 


fibres  apparently  return  to  an 
embryonal  condition.  Large 
vacuoles  and  projections  often 
occur  from  the  fibres,  and  within 
the  spaces  giant  cells  may  be 
found.  In  atrophic  muscles  a 
few  of  the  fibres  may  be  unusu- 
ally broad,  probably  from  con- 
traction. 

Proliferation  of  the  nuclei  in 
atrophy  is  common,  and  this  may 
produce  large  giant  cells,  called 
myoblasts,  or  the  muscle  cor- 
puscles with  a  good  deal  of  pro- 
toplasm lie  in  series  along  the 
aarcolemma.  The  perimysium 
may  remain  unchanged  or  be- 
come thickened  by  fibrous  hy- 
perplasia, and   lipomatosis  may 

be  associated,  as  in  the  muscle  of  the  heart.  This  increase  of  the 
fatty  tisane,  which  must  not  be  confounded  with  fatty  degeneration, 
may  be  so  large  that  the  decreasing  volume  of  the  atrophic  muscle  is 
more  than  replaced,  and  pseudohypertrophy  results.  In  many  cases 
there  is  only  a  replacement  or  fatty  hyperplasia  ex  vacuo.  In  fatty 
subjects  and  overfed  animals  the  fatty  growth  may  begin  before  the 
atrophic  changes,  and  pres.sure  of  the  fat  between  the  vascular  bundles 
causes  them  to  disappear.  Such  a  progressive  lipomatosis  occurs  in 
the  heart  and  perhaps  also  in  the  bodily  muscles, 

Ixtngitudinal  atrophy  of  a  muscle  depends  npon  apparent  increase 
of  the  interstitial  connective  tissue,  but  actually  it  is  due  to  the  loss 
of  terminal  fibres  and  compensating  growth  of  the  tendinous  conn<c- 


Alrophy  of  mugcle  wilS  proUferatlou  of  nuclei. 


014 


St'KVlAL  PATUOLOQY. 


Uvr  tiwiiKi  into  the  musrle  to  take  the  place  of  the  lost  tissoe.     *n»en 
IN  tJiMi  a  ppogn^ve  shortening  of  the  muscle  fibres 

l>«(ioii!i  in  the  central  uen'uus  svstem  are  respoosble  for  mur 
mtiMniUr  atrophios.     Any  liegeneratiou  withm  the  peripfaenl  motor 
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plnsia  of  fibrous  and  fatty  tissue  is   liable  to  follow.     The  further 
course  of  tbe  lesion  depends  in  great  measure  upon  ils  site. 

After  division  of  a  nerve  the  peripheral  section  may  df^enerate 
and  be  restored.  In  this  case  the  muscular  changes  may  also  be 
repaired  by  the  development  of  myoblasts  and  new  fibres.  If  the 
stumps  of  the  nerve  are  too  far  retracted  or  fibrous  tissue  intervenes 
and  the  nerve  does  not  heiil,  the  muscular  degeneratioD  resembles,  thai 
depeudent  upon  disease  of  the  anterior  horns.     In   a  similar  way 


when  the  cerebral  nuclei  are  degenerated  the  muscles  supplied  by  tlie 
corresponding  nerves  degenerate.  But  with  general  paralysis  due  t() 
central  lesions,  as  a  rule,  there  is  no  muscular  atrophy  or  degenera- 
tiou  other  than  that  connected  with  inactivity. 

Atrophy  of  mnscles  is  observed  in  the  following; 

1.  Degeneration  of  peripheral  nerves,  with  infectious  diseases,  poly- 
neuritis, lead  and  other  poisoning,  injuries  and  divisions.  Regenera- 
tion of  both  nerve  and  muscle  possible. 

2.  Transverse  lesions  of  the  coni  or  degeneration  of  the  anterior 
horns  and  lai^  motor  ganglion  cells.     Myelitis,  poliomyelitis  ante- 


1^ 
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nor,  both  acute  and  chronic,  progressive  sjdnal  muscular  atrophy, 
amyotrophic  lateral  sclerosis,  myelitis  from  compression,  tul»creukr 
aud  syphilitic  spinal  pachymeningitis,  and  injuries  of  the  cord.         ^M 

3.  Lesions  of  the  anterior  roots.  ^H 

4,  Prt^ressive  bulbar  paralysis.  ^| 
Primary  myopathic  atrophy,  in  contrast  to  the  forms  mentioned,  is 

due  to  causes  in  the  muscles  tliemselves.  Inactivity  leads  to  atrophy 
of  muscles  because  of  the  reduced  demand  upon  their  function,  and 
occurs  with  various  diseases  of  the  bones  and  joints,  diseases  of  the 
nervous  system,  in  old  age  and  marasmus,  and  as  a  progressive  dys- 
trophy. Myopathic  progressive  muscular  atrophy  may  begin  in  early 
childhood  in  the  muscles  of  the  shoulder  and  arms,  the  hips  and 
buttocks,  and  gradually  affects  most  of  the  voluntary  muscles.  It 
shows  a  hereditary  character  in  some  families.  Marked  lipomatosis 
may  bo  associated  with  the  lesion,  and  the  name  pseudohypertrophy 
is  given  to  those  cases  which  affect  certain  groups  of  muscles,  ns  the 
calves,  thighs,  and  deltoids. 

R^cneration  of  muscular  tissue  starts  in  the  nuclei  of  the  old  fibres 
which  proliferate  and  form  myoblasts,  at  times  mononuclear,  but  often 
polynuclear,  and  these  both  remove  remnants  of  old  fibres  and  build 
new  ones.  Where  there  is  a  solution  of  continuity  a  scar  may  form, 
and  muscular  tissue  may  peneti-ate  this  later. 

Hypertrophy  of  mnscles  is  usually  functional  and  affects  single 
muscles  and  special  groups.  A  pathological  hypertrophy  is  known 
as  Thomson's  disease,  in  which  large  size  does  not  correspond  with 
the  functional  power  of  the  muscle  (myotonia  congenita). 

Edematous  inliltratiou  of  muscles  may  he  inflammatory  or  follow 
injury  and  occur  with  hemorrhages.  In  acute  muscular  rheumatism 
there  is  probably  such  an  infiltration  of  serocellular  fluid,  and  the  same 
is  found  with  trichinosis.     Large  hemorrhages  may  occur  in  scur\'v. 

Primary  inflammation  of  muscles  is  rare.  PolgmifMilin  with  fever 
and  doughy  swelling  of  the  muscles,  which  later  becomes  hard,  and 
similar  changes  in  the  skin,  is  an  lufeclious  or  toxic  disease  which 
may  end  fatally.  Anatomically  the  muscles  are  discolored  a  grayish 
or  whitish  tinge,  resemble  the  muscle  of  fish,  and  are  hard  or  niav  If 
dark  from  hemorrhages  (yw/ymi/iwi'/w  ha-mnrrlifit/icti).  Microscopical  I  v 
the  fibres  are  in  cloudy  or  fatty  degeneration  with  rupture  of  the 
fibres,  and  the  interstitial  tissue  is  filled  with  re<l  and  white  bhiotl 
oells  and  fibrin.  A  suppurative  form  of  this  disease  leads  to  phleg- 
monous necrosis  of  the  muscular  tissues. 
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Almost  all  inflammations  of  muscles^  especially  of  purulent  type, 
are  secondary  to  lesions  of  bones  and  joints.  Abscesses  may  become 
encapsuled,  or  heal  with  fibrous  scars  after  the  pus  is  voided.  Slight 
degrees  of  inflammation  are  not  accompanied  by  much  degeneration. 

Myositis  fibrosa  consists  of  fibrous  hyperplasia  throughout  the 
muscle  and  follows  acute  inflammation  or  develops  gradually  in 
muscles  which  lie  in  the  vicinity  of  inflamed  bones  and  joints^  or 
those  in  neurotic  atrophy. 

Myositis  ossificans  indicates  the  formation  of  osseous  tissue  in  the 
muscles,  and  in  circumscribed  form  this  is  associated  with  long- 
<x)ntinued  irritation^  especially  mechanical.  * '  Exercise  bones  "  thus 
develop  in  infantry  soldiers  in  the  deltoids,  and  *'  rider's  bones '*  in 
the  adductors  of  the  thighs  of  cavalry  soldiers.  Near  chronically 
inflamed  joints,  parosteal  exostoses  may  form  in  muscles,  and  usually 
the  tendons  and  ligaments  are  also  involved. 

MsrositiB  ossificans  progressiva  is  a  chronic  process  beginning  in  the 
muscles  of  the  neck  and  back  and  slowly  extending  to  others.  It 
begins  as  a  doughy  swelling  which  then  becomes  fibrous  and  forms 
osseous  tissue.  The  muscular  elements  passively  disappear.  In  the 
end  the  bony  hyperplasia  may  fix  the  body  rigidly.  The  muscles 
may  be  brittle.  The  bony  matter  may  be  in  rods,  plates,  and  sickle 
shapes,  or  irregular  masses,  and  unite  the  bones  of  the  skeleton.  The 
disease  occurs  in  young  subjects. 

Tuberculosis  may  extend  from  carious  bones  to  the  intermuscular 
tissue  and  cause  caseous  and  fibrous  lesions  with  degeneration  of  the 
muscular  fibres.  Syphilitic  gumraata  sometimes  produce  caseous 
lesions  and  fibrous  scars  in  the  muscles. 

Among  the  tumors  sarcoma  is  the  commonest,  usually  starting  in 
the  intermuscular  tissue  or  else  metastatic.  Carcinoma  may  be 
secondary  to  distant  tumors. 

The  commonest  parasites  of  muscles  are  trichinie  and  cysticercus 
cellulosee. 
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A.    DISEASES  OF  THE  FBBIALE  GENITALS. 


Fig.  885. 
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The  tubes,  the  uterus,  and  the  vagina  develop  from  the  Miillerian 
ducts ;  the  upper  seotion  remaining  separate  and  forming  the  tubes, 
the  middle  and  lower  segments  uniting  to  form  the  uterus  and  vagina. 
At  the  point  where  union  ceases,  at  the  line  between  the  upper  and 
lower  segments,  about  at  the  fundus  uteri,  there  remains  a  depression 
for  a  time  which  is  built  out  later.  For  some  time  after  the  external 
union  of  the  lower  segments  there  remains  a  septum  in  the  interior, 

dividing  the  lumen  into  two  cham- 
bers ;  this  disappears  in  the  course  of 
development. 

Oongenital  Anomalies.  The  uterus 
may  be  absent  from  disorders  of  de- 
velopment during  the  first  months,  or 
it  may  be  rudimentary  (uterus  rudi- 
mentarius solidus,  u.  partim  exca- 
vatus)  with  atresia.  If  the  Miillerian 
ducts  do  not  fuse  the  uterus  and  vagina 
may  be  partly  or  completely  double. 
Among  such  forms  there  are  uterus 
didelphys  (uterus  and  vagina  double), 
u.  bipartitus  (cervix  simple  with  two 
cornua),  and  u.  bicornis  (only  the  upper  portion  of  the  uterus  double). 
Imperfect  development  of  one  Miillerian  duct  makes  u.  unicornis. 

Anomalias  which  arise  later  include  u.  septus  and  bicameratus,  and 
with  marked  inversion  of  the  fundus,  u.  iiitrorsum  arcuatus.  Or 
the  orfran  may  remain  on  the  plane  of  fetal,  infantile,  or  virginal 
development,  or,  with  lateral  hypoplasia,  form  the  uterus  inequalis 
seu  ohlicpius.  The  uterus  membranaceus  probably  depends  on  pressure 
from  a  hypertrophicd  bladder. 

Anomalies  of  the  tubes  are  atresia,  aceessory  openings,  and  hypo- 
plasia, and  usually  accompany  uterine  malformation. 
( '"^is ) 


Diagram  of  primitive  genital  organs. 
Q.  Dr.  Genital  gland.  W.  Q.  Wolffian 
duct.  M.  F.  Miillerian  duct.  Can.  ren. 
Canalis  reuniens.  L.  r.  Round  ligament. 
(After  V.  WiNCKEL.) 
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The  ovaries  may  be  lacking  on  one  or  both  sides^  rudimentary  or 
partially  formed^  and  a  third  ovary  may  be  found. 

The  vagina  may  be  partly  or  wholly  double,  narrow  and  atresic, 
rudimentary  or  hypoplastic.  Atresia  vaginalis  means  that  the  cavity 
ends  blindly  below,  atresia  voffinas  hymenalis  means  that  the  hymen 
completely  closes  the  canal,  a^tresia  ani  vaginalis  occurs  when  the 
cloaca  persists  and  both  rectum  and  vagina  open  into  it  high  up. 

Diseases  of  the  Ovaries. 

The  ovary  consists  of  a  medullary  portion  into  which  the  vessels 
and  nerves  enter  at  the  hilum,  and  a  cortical  layer  which  is  inter- 
rupted at  the  hilum,  and  surrounding  this  a  tunica  albuginea. 
Externally  the  organ  is  covered  with  cylindrical  epithelium,  and  in 
the  cortical  or  parenchymatous  layer  are  the  follicles,  bedded  in  con- 
nective tissue,  many  of  which  are  microscopic,  but  some  visible 
vesicles.  Of  these  primordial  follicles  we  distinguish  the  maturing 
and  the  ripe  or  Graafian.  The  former  develop  during  embryonic 
life  by  inversions  of  the  germinal  epithelium  and  vary  in  size  from 
54  to  ^Sfi.  They  consist  of  the  ovule  and  a  single  layer  of  flat 
epithelia,  persist  in  the  ovary  throughout  sexual  life,  and  are  estimated 
in  the  human  subject  as  36,000  in  number. 

In  the  maturing  follicle  the  epithelium  grows  to  a  manifold  layer 
of  round  cells  enclosing  the  ovum,  and  then  at  one  part  there  is  a 
division  of  these  cells  into  two  portions,  and  the  space  is  filled  with 
the  liquor  foUiculi.  The  inner  group  of  cells  is  called  the  discus  pro-* 
ligerus  and  the  outer  lying  on  the  theca,  called  the  menibrana  granu- 
losa. The  iheca  is  a  double  layer  of  connective  tissue  surrounding 
the  ovum.  One  follicle  holds  but  one  ovum  as  a  rule,  but  two  or 
three  may  be  present.  Twin  ova  with  a  double  yolk  have  not  been 
observed.  The  Graafian  follicle  forms  by  widening  of  the  fissure  and 
increase  of  the  fluid,  and  only  a  few  are  present  at  one  time.  After 
they  form  in  the  depth  of  the  organ  they  reach  the  surface  and  measure 
1  to  IJ  centimetres  in  diameter. 

Rupture  occurs,  as  a  rule,  at  the  time  of  menstruation.  On  the 
deepest  part  of  the  follicle  there  is  a  vascular  proliferation  of  the 
theca  in  which  large  epithelioid  lutein  cells  form  and  compress 
the  ovule,  and  as  the  investing  epithelia  soften  the  follicle  bursts  and 
the  ovum  is  free  in  the  abdominal  cavity,  from  which  it  usuallv 
reaches  the  tube  and  the  uterine  cavity. 
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After  rupture  a  corpus  Ivieura  forms  in  the  follicle,  after  bleeding 
into  its  cavity  and  distention  to  1  to  2  centimetres.  The  blood 
coagulates  as  a  dark-red,  and  later,  brownish-red  mass,  containing 
much  pigment.  Organization  follows  from  the  theca,  the  lutein  cells 
enclose  the  clot  as  a  broad,  yellow,  wrinkled  membrane,  in  which 
papillary  projections  are  formed  by  the  vessels  from  the  theca.  After 
resorption  of  the  blood  the  luteal  margin  is  more  wrinkled,  and  only 
a  spot  of  pigment  may  remain.  Apart  from  pregnancy,  the  corpus 
luteum  has  become  a  corpus  albicans  in  about  four  weeks,  by  the 
disappearance  of  the  luteal  cells  and  formation  of  hyaline  material, 
and,  after  a  time,  a  fibrous  scar  closes  the  process  and  dimples  the 
surface. 

The  corpus  luteum  of  pregnancy  begins  with  a  larger  hemorrhage, 
and  does  not  begin  to  disappear  until  the  middle  of  pregnancy,  and 
may  still  be  recognized  several  months  afterward.  Many  follicles 
never  rupture  on  account  of  so-called  atresia,  the  follicle  and  the 
ovum  undergoing  fatty  degeneration  and  collapsing,  with  a  final  scar 
formation. 

The  ovary  presents  different  proportions  between  its  stroma  and 
follicles,  and  variations  in  size  and  form,  according  to  the  period  of 
life  when  it  is  examined.  In  the  child  it  is  smooth,  but  with  puberty 
it  begins  to  present  scars  on  the  surface,  and  these  multiply  until 
the  climacteric,  when  all  follicles  disappear.  In  their  place  certain 
corpora  fibrosa  may  be  found,  due  to  imperfect  formation  of  follicles 
in  late  years  and  conversion  into  hyaline  fibrous  tissue.  In  old  age 
the  albuginea  is  very  thick  and  may  be  calcified,  the  organ  is  atrophic 
and  granular,  with  many  scars  on  the  surface. 

Malpositions  of  the  ovarj'^  are  commonly  secondary  to  inflamma- 
tory adhesions,  tumors,  and  displacements  of  the  uterus.  If  the 
organ  is  large  and  heavy,  or  its  ligaments  are  loose,  as  after  preg- 
nancy, it  may  sufifer  a  prolapse.  It  has  been  found  in  hernial  sacs, 
usually  inguinal,  and  this  may  be  congenital  or  acquired,  and  the 
tube  usually  accompanies  it.  Stasis  and  edema  are  caused  by  dis- 
place»ment. 

Disorders  of  Circulation.  Physiological  conf/eMian  occurs  with 
menstruation  and  renders  the  ovary  large,  reddish,  edematous,  and 
soft.  Pathologically  it  accompanies  inflammation,  and  a  passive  form 
may  he  due  to  twisting  of  its  vessels  and  pressure  on  them. 

Hemorrhage  into  follicles  occurs  with  inflammation,  infectious  dis- 
eases,   poisoning    with   arsenic    or    phosphorus,    severe    burns,    and 
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marked  stasis.  In  the  follicles  the  blood  undergoes  changes  similar 
to  those  after  ovulation.  In  the  stroma  large  hematoma  may  form. 
If  the  theca  is  ruptured  the  blood  enters  the  peritoneal  cavity  and 
may  be  fatal.     Edema  occurs  with  stasis  and  inflammation. 

Acute  Inflammation.    Parenchymatous  Degeneration. 

Acute  oophoritis  follows  extension  of  an  inflammation  through  the 
lymphatics,  from  the  uterus  or  tubes  or  peritoneum,  or  is  a  hemato- 
genic lesion.  It  is  frequently  bilateral,  and  may  be  serous,  hemor- 
rhagic, or  purulent  and  necrotic.  The  organ  at  first  is  swollen  and 
red,  succulent,  and  perhaps  hemorrhagic,  and  lies  deeper  in  the 
pelvis.  Microscopically  there  are  foci  of  cellular  infiltration  in  the 
stroma,  and  the  follicles  suffer  albuminous  or  fatty  degeneration. 
Phlegmonous  inflammation  may  be  diffuse  or  form  single  abscesses, 
some  of  which  are  follicular.  The  etiology  is  usually  septic  or 
gonorrheal  infection. 

Septic  oophoritis  is  commonly  puerperal,  or  follows  operation  with 
infection  of  the  wound,  and  the  lesion  may  extend  from  the  cervix 
or  the  parametral  connective  tissue  or  pelvic  peritonitis.  Typhoid 
fever,  cholera,  pneumonia,  and  certain  poisons  may  cause  the  disease, 
and  while  often  a  parenchymatous  lesion  with  degeneration  in  the 
follicles  and  destruction  of  the  ova,  it  may  be  hemorrhagic  and  puru- 
lent. 

The  disease  may  terminate  in  atrophy  (presenile),  or  pass  into  a 
chronic  form  with  enlargement  of  the  organ.  If  purulent  the  lesion 
may  excite  general  or  local  peritonitis,  or  the  pus  may  be  enclosed 
by  fibrous  adhesions  for  a  time.  Adhesion  of  the  ovary  to  other 
organs  is  common,  and  if  pus  escapes  in  this  way  fistula?  may  remain. 
Single  abscesses  in  the  organ  may  be  encapsuled  and  their  contents 
thickened  and  calcified,  but  new  inflammation  may  arise  from  them. 

Acute  or  chronic  peri-oophoritis  and  pelvic  peritonitis  very  fre- 
quently accompany  inflammation  of  the  ovary,  and,  while  these 
lesions  may  be  of  any  type,  they  frequently  are  adhesive  and  fasten 
the  organ  to  other  structures  by  fibrous  bands. 

Ohronic  Inflanmiation  and  Atrophy. 

In  old  age  atrophy  is  physiological  and  is  due  to  the  gradual  rup- 
ture and  loss  of  follicles  and  consequent  scarring.  A  similar  condi- 
tion may  follow  inflammation,  and  is  known  as  presenile  atrophy. 
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Tho  surface    is    rough  aud    irregular,   especially  after    suppurative 

ilii^nic  injinmiiudion  leads  to  cellular  infiltration  of  the  ovaiy  aiid 
tilm)U8  hyperplasia,  and  results  in  destruction  of  remaining  follicles, 
anil  induration.  It  is  often  associated  with  chronic  inflammation  in 
tho  adjacent  tissues.  Presenile  atrophy  may  be  found  with  any  dis- 
02180  which  causes  general  inanition,  as  diabetes,  pulmonary  tubercu- 
losis, chronic  nephritis,  myxedema,  severe  anemia,  etc.  Pressure  of 
s^rars  and  tumors  leads  to  similar  effects. 

In£sctioii8  Oranolomata. 

TulHir'Hlo^is  of  the  o\":iries  seldom  occurs.  Commonly  it  develops 
with  tulviil  lesions  and  the  disease  is  transported  along  the  peritoneum. 
HomatiH^Hunis  infection  seldom  happens.  It  appears  as  miliary 
tulvn^K^  or  lanjer  caseous  nodules.  Miliarv  tubercles  have  been 
found  mion.v>o\>pii'ally  in  organs  which  appeared  normal  in  the  gross. 

Aotiuomvces  of  tlio  ovarv  has  been  obser\-ed. 


Hypertrophy.     Tumors.    Cysts. 

HrpertropliX  of  the  ovary  may  be  congenital,  or  develop  at  puberty, 

or  with  prtnnaturo  ovulation  and  menstruation. 

Cyst*  may  Iv  o::hor  rotontion  forms  or  true  ne»>p!asm5w 

Hy>ir»>ps  c^  the  Qn.tf,iTi  follkle  i>  a  v*v>:io  disteciion  of  tbe^e  strue- 

:;:r^^^  \\*;;;v"h   v^:;><<  i:os:r,:v"::v*n  v^f  :ht-  ovuni.  but  d«.'<e<  not  rupture. 

iVx^^.;ri    ^'^r.    *hi    r:>>:    ."^f  :ht    ■.-v.srv   'fA..i>  ::•  airv^i^bv.  aa-J  the  ovst 
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in  the  newborn,  at  puberty,  and  other  times,  and  is  probably  due  to 
premature  ripening  of  an  enormous  number  of  follicles,  or  follicular 
hypertrophy,  or  in  other  cases  to  chronic  inflammation  and  cystic 
distention  of  the  follicles.     The  latter  may  contain  ova. 

Large  cysts  of  the  ovary  are  most  frequently  cystadenomata.  These 
tumors  are  due  to  proliferation  of  the  epithelia  and  cystic  dilatation 
of  the  new  glandular  acini  by  secretion  from  the  epithelia,  and  serous 
or  seromucous  transudation,  or  colloid  material.  They  may  be  due 
to  inversion  of  the  germinal  epithelium  or  to  proliferation  in  the 
follicles.  In  the  former  case  the  inverted  process  closes  and  dilates 
by  its  own  secretion.  Daughter  cysts  form  on  the  walls,  which  at 
first  are  attached  but  gradually  become  more  independent.  In  these 
other  parietal  cysts  form,  and  thus  a  multilocular  tumor  results. 
Where  inversions  occur  to  prepare  for  new  cysts  the  inner  surface 
presents  depressions.  In  hydrops  of  the  follicles  there  are  no 
secondary  cysts  formed  in  the  wall,  but,  if  two  or  more  fuse,  remnants 
of  the  septa  may  remain  on  the  inner  surface. 

Cystadenoma  (myxoid  cystoma)  of  the  ovary  is  usually  round,  with  a 
glistening  smooth  surface,  often  transparent  and  opalescent.  Commonly 
there  is  one  cyst  which  is  very  large  and  a  number  of  smaller' ones, 
and  thus  the  surface  presents  many  prominences  of  varying  size. 

Such  tumors  have  been  observed  which  exceeded  in  weight  that 
of  the  subject  afflicted.  They  grow  freely  into  the  peritoneum  or 
between  those  folds  of  the  peritoneum  which  form  the  ligaments  of  the 
pelvis,  and  are  then  called  interligamentous.  The  ovary  atrophies 
and  may  not  be  discovered.  If  the  tumor  has  a  pedicle  this  is 
formed  by  the  ovarian  ligament,  the  suspensory  ligament  of  the  ovary, 
the  broad  ligament,  and  the  tube,  and  they  are  all  more  or  less 
stretched  and  distorted.  When  the  pelvis  can  no  longer  contain  the 
tumor  it  rises  above  the  brim  and  then  may  suffer  torsion  of  the 
pedicle,  compression  of  its  veins  and  arteries,  and  various  degrees  of 
necrosis.  Even  then  its  nutrition  may  be  provided  by  vessels  in 
adhesions  between- the  tumor  and  other  parts. 

Fatty  degeneration  is  common  in  these  tumors,  and  calcification 
may  form  large  bony  plates  and  masses.  At  times  such  a  tumor  may 
suppurate,  as  after  puncture.  Tlie  interligamentous  forms  are  espe- 
cially apt  to  cause  displacement  and  atrophy  of  the  other  pelvic 
organs. 

The  adhesions  mentioned  between  the  tumor  and  the  abdominal 
wall  and  organs  are  partly  due  to  friction  and  removal  of  endothelial 
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cellct,  and  partly  to  inBammatiuii  from  torsioo  uf  tlie  pedicle  and 
supt^riicial  hemorrbageB,  and  thej-  may  be  so  large  and  lirm  tlial 
Kporatiuu  id  almost  iiDpossible.  When  tbe  intestiae  b  adherent  and 
the  pedicle  becomes  twisted,  symptoms  of  intestinal  strangulation 
may  occur.  Spontaneous  and  traumatic  causes  may  lead  to  opening 
of  some  cystic  cavities. 

Ascites  may  complicate  the  case  from  continual  irritation  of  tbe 
peritoneum  or  exit  of  the  contents  of  the  cyst,  perhaps  also  bvm 
irritating  products  which  enter  the  cavity  from  the  cyst. 

While  these  cysts  are  not  in  themselves  malignant  they  are  injoi 
ous  mechanically,  especially  from  their  size.  At  times  they  becoa 
carcinomatous.  At  other  times  portions  of  the  tumor  become 
separated  aud  atlix  themselves  to  different  sites  in  the  peritoneum, 
and  by  their  activity  of  growth  take  on  an  added  development.  Tbe 
entire  serous  surface  may  he  sown  with  them  in  this  atdoMa^  bg 
impfiiiilatioH,  and  other  oi^ans  may  be  invaded  by  the  veaaela  and 
lymphatics. 

Two  varieties  of  these  cysts  are  found:     (1)  The  glandular, 
(2)  tbe  papillary. 

The  glandnlar  form  is  usually  multilocular,  with  emooth  iatenul 
surface  exi-ept  where  there  are  shallow  depressions,  an<I,  while 
remnants  of  septa  may  be  found,  there  are  no  papillary  outgrowths. 
The  inner  surface  is  covered  by  a  single  layer  of  rather  tight  and 
high  epithelia,  among  which  are  many  beaker  c«!lis;  these  may 
entirely  undergo  mucoid  degeneration.  The  contents  of  the  cyst  are 
slimy,  viscous,  or  thick  and  colloid,  or  rarely  serous,  and  always  con- 
tain pseudomucin.  The  tumor  shows  neither  destructive  nor  metas- 
tatic growth.  The  pseudomucin  is  mucoid,  does  not  precipitate  with 
acetic  acid  nor  on  boiling,  but  on  boiling  irith  acid  gives  a  reducing 
substance.     Paralbumin  is  a  mixture  of  albumin  and  pseudomucin. 

Tbe  papUlaiT  form  develops  like  the  other,  but  on  its  inner  sur&ce 
the  proliferating  epithelium  lifts  itself  into  papillary  projections,  into 
which  the  stroma  grows  as  a  core,  iinJ  these  papillie  mav  fill  the  entire 
cavity  and  even  perforate  the  wall.  Transitional  forms  between  the 
two  varieties  occur.  The  i>apillary  are  usually  smaller  than  the 
other  tumors,  and  may  be  bilateral.  Their  contained  fluid  is  thin 
and  serous,  and  has  no  pseudomucin,  or  but  a  trace  of  it,  Psammoma 
bodies  and  deposits  of  lime  salts  are  common.  The  epithelia  may  be 
partly  ciliated,  which  has  been  ascribed  to  an  origin  from  tbe  pan>- 
varinm,  but  these  cells  are  derived  from  the  gennina]  layer,  wbich 
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also  presents  cilia  at  times.  In  about  13  per  cent,  these  tumors  are 
malignant  by  implantation  -and  metastasis.  Carcinomatous  and 
sarcomatous  transformations  may  occur.  Their  prognosis  is  bad 
because  of  their  interligamentous  position  and  the  difficulty  of  extir- 
pation (p.  154). 

Superficial  papillomata  of  the  ovary  are  due  to  proliferation  of  the 
germinal  epithelium  and  the  fibrous  tissue  beneath  it^  and  from  cauli- 
flower masses  of  some  size,  with  enclosed  cysts.  They  may  cause 
ascites  and  implantation. 

Parovarial  Cysts.  The  parovarium  is  a  small  comb-shaped  body  in 
the  broad  ligament,  made  up  of  canals  with  ciliated  epithelium. 
Cysts  of  small  size  may  develop  in  these,  and  are  usually  smooth  and 
partly  filled  with  clear  fluid.  They  may  rupture  without  severe 
results,  and  are  generally  benign. 

Pseudomyxoma  of  the  peritoneum  is  the  name  given  to  peculiar 
gelatinous  masses  which  lie  upon  the  serous  membrane  of  the  wall  or 
abdominal  organs.  They  are  probably  due  to  escape  of  colloid 
material  from  cysts,  and  as  this  is  difficult  of  absorption  the  serous 
membrane  encloses  it  in  false  membranes ;  or  they  may  be  portions 
of  a  colloid  cystadenoma  which  have  separated  from  the  main  tumor. 

Dermoid  tumors  and  teratomata  of  the  ovary  may  be  cystic,  and 
are  congenital,  but  may  develop  only  after  puberty.  They  are  com- 
monly unilateral,  and  the  ovary  is  a  favorite  site  for  their  location. 
They  undergo  torsion  of  their  pedicles  and  other  changes  as  the  larger 
cystic  forms,  and  may  become  sarcomatous  or  carcinomatous. 

Solid  tumors  of  the  ovary  are  less  frequent  than  the  cystic.  They 
increase  the  size  of  the  organ  as  a  whole,  or  are  pedicled.  Small 
fibromata  are  common,  and  like  fibromyoma  may  be  i)edicled  or 
diffuse.  Spindle-celled  sarcoma  and  mixed  forms  occur.  Angioma, 
chondroma,  myxoma,  and  adenoma  are  unusual.  Endothelioma  and 
carcinoma  may  be  found,  the  latter  starting  in  the  germinal 
epithelium  or  the  follicles,  as  adenocarcinoma.  Cysts  which  may  be 
papillary  may  occur  in  these  tumors.  Often  a  carcinoma  develops 
from  a  cystadenoma.  Medullary  and  scirrhous  types  occur,  and 
metastatic  invasion  infrequently. 

Diseases  of  the  Fallopian  Tubes. 

Congestive  hsrperemia  occurs  with  menstruation  and  inflammation. 

Hemorrhage  may  be   due   to   infectious  disease,  stasis,  or  poisons. 

With  tubal  pregnancy  the  hemorrhage  may  he  copious  and  pass  into 
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the  iitonis  or  the  abdomea.     If  the  outer  end  of  the  tube  is  cl< 
tlt»  blood  disteads  the  part ;  this  is  called  hematosalpinx. 

Inflanunatioa  may  pass  to  the  tube  from  the  uterus,  or  leas  ol 
From  the  ligaments  aud  through  the  blood,  and  the  salpingitit 
usually  bilateral.  It  may  \>e  catarrhal,  purulent,  diphthi 
m.'orotic,  or  caseous.  Salpingitis,  if  chronic,  commonly  involves  the 
wall  as  well  as  the  mucosa,  and  also  tlie  adjoining  tissues  as  a  peri- 
salpingitis, especially  when  the  fimbriated  end  is  closed  and  the  tubu 
much  dilated.  Chronic  catarrhal  and  purulent  salpingitis  cause 
marked  thickening  of  the  mucous  folds  and  adhesions  between  their 
edges,  and  in  the  spaces  so  formed  cystic  collections  may  develi 
Tn  the  severest  cases  the  mucosa  may  become  necrotic,  and  also 
muscular  tissue  in  part,  and  the  deep  scars  which  result  may  oblitei 
either  the  ostium  or  the  whole  lumen  of  the  tube.  The  most 
taut  cause  of  salpingitis  is  gonorrhea. 

Gloaure  of  the  OBtia.     Hydroaalpinx.     Hematosalpinx. 
Pyosalpinz. 

Closure  of  the  fimbriated  end  of  a  tube  may  be  due  to  infli 
tions  within  or  almut  it,  and  adhesion  of  the  fimbriie  to  some  other 
organ,  or  to  pressure  from  without.     Although  tlie  uterine  opening 
may  be  permeable,  fluids  and  pathological  exudates  collect  in 
tube. 

Hydrosalpinx,  or  hydrops  tnbee,  is  an  accumulation  of  serous  fii 
in  the  tube,  and  may  occur  in  the  part  without  other  lesion  tl 
closure  of  the  outer  ostium  or  with  catarrhal  salpingitis.  The  fluid 
may  be  thin  and  without  iucluded  cells,  or  turbid,  or  reddish  from 
diapedesis  of  red  cells.  The  ampulla  is  especially  distended,  whfl 
the  median  portion  may  be  of  normal  size  and  stretched  or  tortui 
The  wall  presents  folds  and  septa.  In  size  the  collection  may 
from  that  of  a  fist  to  as  lai^e  sis  the  head.  The  mucosa  atropi 
and  becomes  smooth  and  anemic.  Perforation  mav  occur,  and 
sional  escape  of  the  fluid  is  common  (hi/drojiK  tuhte  profftifM). 

With  purulent  catarrh  the  collection  receives  the  name  pyoW/fi 
and  in  this  case  ]>erforation  is  liable  to  occur,  with  subse(]uent 
tonitis,  unless  the  part  is  shut  off  by  adhesions.     The  pus  may  idso 
thicken  and  calcify. 

Hematosalpinx  may  be  of  large  size  with  repeated  hemorrhages  in 
the  tube.     Usually  the  blood  docs  not  coagulate,  but  slowly  thieki 
to  a  dirty  brown,  dry  mass.     The  wall  is  at  first  thickened,  but 
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a  time  becomes  thin,  and  may  burst  with  a  new  hemorrhage,  or  when 
a  coexisting  hematometra  suddenly  empties,  or  after  traumatism. 
The  loss  of  blood  into  the  abdominal  cavity  may  be  so  large  as  to  be 
fatal,  or,  in  slighter  degrees,  it  makes  a  retro-uterine  or  an  ante- 
uterine  hematocele. 

Atresia  of  the  uterine  ostium  may  be  congenital  and  one  cause  of 
sterility,  or,  if  unilateral,  may  permit  extra-uterine  pregnancy.  Later 
in  life  inflammatory  and  other  causes  may  close  this  opening  and  lead 
to  retention  of  fluid  in  the  tube. 

Infectious  Orannlomata.  The  tubes  are  the  commonest  seat  of 
tubei'ciUosis  in  the  female  genital  organs,  and  usually  are  first  and 
most  severely  involved.  The  diseased  tube  is  dilated  and  distended, 
and  its  walls  are  thickened,  and  on  opening  it  the  lumen  is  found 
filled  with  caseous  pus  or  dryer  masses.  Diffuse  infiltration  of  the 
mucosa,  caseous  nodules,  and  ulcers  are  found.  Chronic  adhesive 
inflammation  in  the  adjacent  structures  leads  to  fixation  of  the  ovary 
to  the  uterus,  rectum,  appendix  vermiformis,  and  other  parts.  Pyo- 
salpinx  is  commonly  associated  with  the  lesion,  and  may  lead  to 
perforation. 

The  disease  may  occur  at  any  time  of  life,  and  has  been  observed 
in  childhood.  The  supposition  that  infection  may  occur  during  coitus, 
from  genital  tuberculosis  in  the  male,  is  thus  seen  to  be  improbable. 
The  lesion  may  be  due  to  extension  of  peritoneal  tuberculosis. 

Tumors.  Primary  neoplasms  are  not  common  in  the  tubes. 
Fibroma,  myoma,  and  lipoma  have  been  observed,  and  a  papillary 
growth  in  the  mucosa  may  be  the  starting  point  for  carcinoma. 
Secondary  invasion  from  neighboring  organs  is  common,  and  may 
destroy  the  tubes. 

The  cysts  of  the  Mullerian  duct  known  as  hydatids  of  Morgagni 
are  common,  usually  about  the  size  of  a  pea,  and  found  in  the  fimbria3. 
Other  small  cysts  occasionally  form  on  the  outer  surface  of  the  tube. 
Tubo-ovarian  cvsts  are  due  to  inflanimatorv  adhesion  of  the  fimbriae 
to  the  ovary,  with  salpingitis,  inversion  of  the  fimhrite  and  formation 
of  a  cyst  lined  by  them.     Free  ova  may  enter  the  cyst. 

Diseases  of  the  Uterus.    Puerperal  Lesions  of  the  Parametrium 

and  Perimetrium. 

The  normal  uterine  mucosa  lies  directly  upon  the  muscular  tissue, 
without  any  submuoosa,  and  has  a  different  formation  in  the  cervix 
and  the  fundus.     The  mucosa  of  the  bodv  of  the  uterus  is  made  of 
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loose  moahes  of  connective  tissue,  contaiuing  maDy  round  cells  and 
covered  by  ciliated  epithelium  iiud  pierced  by  glands  whoee  cells  are 
ciliated.  The  glands  arc  tubular  and  forked  and  about  1  mm.  in 
diameter.  The  mucosa  of  the  cervix  has  a  denser  connective  tissue 
aud  acinous  glands  which  furnish  transparent  mucus.  The  outer  side 
of  the  pitrtio  vaginalis  Ls  covered  by  squamous  epithelium. 

The  fetal  uterus  at  term  is  round,  aud  measures  about  '2.o  cm,  in 
length ;  there  is  but  little  distinction  between  cervix  and  body,  and 
tlie  latter  is  but  half  as  long  as  the  former ;  the  plicie  palmatie  rvach 
to  the  fundus. 

Approaching  puberty  the  htxly  of  the  uterus  increases  in  lenj 
and  its  cavity  becomes  triangular;  the  plicie  are  found  only  tn  t 
cervix.     This  is  termed  the  uterus  infantilis. 
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With  menstruation  the  cervix  is  half  the  length  of  the  body  ; 
cervical  canal  is  marked  off  from  tlie  uterine  cavity  by  the  os  iute 
num  ;  the  os  externum   is  a  smooth  transverse  fissure ;  the  org 
measuri*  H  to  £J  cm.  long,  4  to  o  cm,  between  the  tubes,  and  1  to  1  j 
cm.  in  thickness  of  walls. 

The  menstruatiug  uterus  is  large,  succulent,  with  swollen  mucc 
extravasations  of  blood   in  the  cavity,  and  free  secretion  of  muci 
from  the  cervix.     The  increase  of  the  gravid  organ  depends  upon 
enlat^ment  of  the  siugie  fibres,  about  tive  times  in  breadth  and 
seven  to  eleven  times  in  length,  with  multiplication  of  the 
and  formation  of  new  vessels. 
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After  parturition  the  uterus  becomes  smaller  by  contraction,  and 
then  by  fatty  degeneration  of  the  muscle  fibres.  The  os  remains 
open  until  the  tenth  or  eleventh  day,  and  may  present  lacerations. 
On  section  the  uterus  presents  wide  vessels  in  its  walls,  fragments  of 
decidua  on  its  internal  wall,  and  thrombosed  vessels  at  the  site  of  the 
placenta.  Involution  lasts  six  to  eight  weeks,  and  during  this  time 
the  organ  is  soft  and  relaxed..  The  lochia  are  bloodless  after  the 
tenth  day. 

The  uterus  does  not  return  to  virginal  dimensions,  but  remains 
permanently  larger  and  rounder ;  the  cervix  is  smaller  in  proportion  to 
the  body,  and  the  external  -os  is  round  and  irregularly  indented  by 
scars.  The  vessels  in  the  wall  are  thicker  and  more  prominent  on 
section.  All  these  changes  are  marked  according  to  the  number  of 
pregnancies  experienced.  The  uterine  dimensions  are :  length,  9  to 
10  cm.;  breadth,  5.5  to  6.5  cm.;  thickness,  2  cm. 

After  the  menopause  senile  atrophy  diminishes  the  cervix  espe- 
cially, but  also  the  body  of  the  uterus  ;  the  cavity  is  narrow,  the  walls 
are  dense  but  relaxed,  the  vessels  thickened,  and  the  mucosa  thin  and 
smooth. 

Atrophy  and  involution  may  be  presenile  and  due  to  loss  of  the 
sexual  glands  or  their  function,  as  after  double  oophorectomy,  with 
diabetes,  Addison's  disease,  Basedow's  disease,  and  hyperinvolution 
after  parturition,  especially  with  too  long-continued  lactation. 

Circulatory  Disorders.  Hsrperemia  with  hemorrhages  is  normal 
during  menstruation.  In  subjects  dying  at  this  period  the  uterine 
mucosa  is  infiltrated  with  serum  and  blood,  and  as  much  as  7  milli- 
metres thick,  and  the  cavity  contains  mucus  and  blood ;  the  hemor- 
rhages are  scattered  through  the  mucosa  and  cause  it  to  j)roject  over 
them  and  nipture,  but  there  is  no  marked  general  loss  of  epithelium. 

After  the  blood  has  escaped  the  mucosa  reapplies  itself  to  the  wall. 
A  few  days  afterward  there  are  regenerative  changes  in  the  epithelium, 
and  some  of  its  cells  are  lost.  Blood  remaining  in  it  is  absorbed  or 
converted  to  pigment.  The  cervix  shares  in  the  process  by  increased 
excretion  of  mucus.  Otlier  physiological  hemorrhages  occur  with 
abortion  and  parturition. 

Menorrhagia  is  the  name  given  to  excessive  escape  of  blood  during 
the  menses,  and  is  due  to  anemia,  chlorosis,  metritis,  and  endometritis, 
and  uterine  tumors.  At  other  times  than  menstruation  the  uterus 
may  be  congested,  and  blood  may  be  lost,  from  certain  poisons  (phos- 
phorus),  infectious    diseases,    hemorrhagic    diathesis,    inflammation, 
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iiUvnuion,   :uul  tumors  of   the  organ,  and  in  these  conditioiis   the 
houiorrhrtgx*  is  ixiIKhI  motronrhagia. 

Stadis  in  tho  utonis  is  common  with  general  or  local  caoses^  es^p^- 
oidllv  with  vlispUuvments  of  the  organ^  dexion.  aD»l  pn>Lip5e.  The 
UkI\\  v^r  tho  ivrvix,  or  both  may  Iv  thus  oxtiaested-  The  •>czaa  t? 
s^niiowhHt  oaUr^xU  liviJ.  Jense,  and  irs  muooii^  k  dark  aibl  markr^i 
bv  variv^'s*  Homorrhagv-s  into  the  Eia».^.Kjs  membrane  ai>i  the  'Sivirv 
an:*  tr^x^iuitt*  ,i:ivl  varivxxse  ^'nlargecienri?  in  aa«I  ab»xit  the  pi>rd'> 
vH^l:wIi>  arv'  vK\?er>"^\l.  vHher  h«em.«>rrrLai:es  an*  dee  to  Arry^jti  .i 
\»!ci<'U  by  :ii:uors  aatl  trauaiatLsci-  or  r«.^  •>perac>xi& 

n»;vr».^>i:>  or  :Lv  u.i'v.:o.His  ai-rm.c»rase  xz-i  iie!ii«?rrtij;ritf  ^d>  Ee  a:?  Tr-il 
as  ii::-.*  :L\-e  :v.u.scujar  :Ls8?;.ie.     Arterj>r?oi.-fr?fea?  jopI  H^tn-tftia  at^  'jza 
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Chronic  endometritis  follows  at-utc  iiiHummatioas  or  develops  <ie 
novo.     Gouorrhoa    !»  the  most  common  cause,  but  stasis  and  Biib- 


EDdometritU  corporlB  with  bypertropbled  glanda.    xiO.    (Aner  A: 

mucous  tumors  are  aipable  of  producing  it.     Tlie  mucosa  is  usually 
spotted  with  pigment  from  small  hemorrhages,  but  (he  most  marked 


degcueraliOD  ol  Ibe  ulcHne  gUnclB.    Tntnavcrse  so 


diange  is  proliferation  of  both  stroma  and  glands.     According  to  the 
proportion  of  these  lesions,  glandular,  inttrKtilial,  and  mixed  ftirms  of 
I  tin  diseaHe  occur. 
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In  the  glandnlur  type  enlai^ment  of  the  glands  (hypertropi 
form),  or  multiplication  of  them  (liyiwrplastic  form),  may  occur,  and  il 
thelatter  they  are  spirally  twisted  and  increased  by  lateral  branches, and 
often  cystic.  Both  glandular  and  interstitial  forms  produce  a  thicken- 
ing of  the  mucous  membrane,  either  diffusely  or  in  areas,  and  with 
the  latter,  notlular,  polj-jwid,  and  fungous  projections  develop.  In 
extreme  eases  the  thickened  mucosa  eutirely  filla  the  uterine  cavity. 

As  in  other  catarrhal  inflammations,  the  last  stage  of  the  process 
may  be  atrophy  of  the  uterine  mucosa.  It  then  presents,  instead  of 
the  usual  round  cells,  spindle  cells  in  a  fibrous  stroma  and  loss  of  the 


glands  and  superficial  epithelium.  Hence  the  membrane  is  tiiin  and 
sraootli,  and  previous  hemorrhages  may  have  left  spots  of  pigment 

Less  fre«iueutly  there  is  a  large-celled  transformation  of  the  mucous 
stroma,  or  a  change  known  as  psoriasis  uteri,  which  consists  in  partial 
or  complete  conversion  of  the  epithelia  into  squamous  or  homy  colls, 

Eiuloinfti-il!«  crfollntira,  or  di/imeiiorrheti  metnbranacea,  is  a  special 
form  of  uterine  inflammation  in  which  there  are  desquamation  of  Ihe 
membrane  and  its  extrusion  in  flakes,  or  even  oompleto,  asatriangular 
aac  in  wliloli  tiie  tubal  ostia  may  be  seen.  The  lesion  is  an  iuUTstilial 
endometritiB  with  Bmall-c«lle<l  infiltration  of  the  mucous  membrane, 
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and  in  the  caat  there  are  glandular  tubes  irregularly  dilated.     Thi; 
oells  of  the  Btroma  may  be  so  large  tJiat  they  resemble  those  of  the 


Mra  UsBiie.  loteiit  iiUndtaDd 


decidna,  l>nt  are  not  so   niuneroua  ns   with  pregnancy.     Masses  of 
fibrin  may  be  passed  during  menstruation. 
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(V  ;•/,%>/'  r.*i^i'»^/«^\>#>  may  aoc^ompanr  mflsanmujaii  of  The  hody  or 
Iv  tho  tirst  ,^i>ii  tMily  li^sion.  ii\M>^>iTh«Ll  and  pociipenl  cs^ies^  (fften 
Iv^t^  in  iho  ^vrv  i\,  A  onto  and  chronic  lype?  are  seen  wbici]  res«mltle 
Oi^vic  i^f  iho  iv>r}Mis,  Km  iho  j^ocrwioD  15  mcire  oc»pk*ii>  and  issha 
ww*\M^  or  nv.>l^^]v»:ri^llr.:,  In  tbe  chranio  form  iliSckciDed  ?*M3«ian 
i>  A  fT\>qnoni  >xTnpti"4ni,  i\-^-^ibf!r  viii  rc^dnes^^  and  «wellinr  irf  liie 
n1i^^v^,  t>s]>«viAliy  niArtini  in  tibf*  pli<«..  GlaDdnlar  jiFolifcnoaaB 
*\*iiisi>  .-^-siio  fv^miJttii'^Tt*  ^ith  a  sinirlf-  isyfr  :<f  f^iitbfl^um  on  tIh-  iniMr 
>*jirf ,^*'>(\,     Thf  hx-poTplftsr.if  jflai»d>  may  pt 'j>f"rrai<'  fanlHT  ilifls  ii{«rm&I]y 
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cells.  As  such  areas  have  a  dark-red  color,  in  contrast  to  the  pale 
portio,  they  have  been  called  eroaious.  The  papillary  type  is  caused 
by  deep  proliferation  of  glaudd  and  papillary  outgrowths  between  the 
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CerrlcaJ  endomeimU;  erodon  hoilln»,    Flit-cenedepllhellumreplBOlogcylliiancal.    ft.  CyHn- 
ditcKlceUi.   a.  Erodiin.   e.  GUadi.   «,  e'.  Pn>llfemtlnKslBD'l><    d.  CyitlaBluidi.    y.iii.    (Alter 

glands,  so  that  the  surface  has  a  fissured  appearance.  With  cystic 
changes  in  the  glands  the  follicular  type  occurs.  The  ovules  of 
Kaboth  are  such  retention  cysts  of  the  glands  and  may  be  as  large  as 
peas,  with  serous  or  colloid  contents. 
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The  cervical  mucosa  has  a  special  tendency  to  form  polyps.  The 
mucous  forms  are  pedicled  and  are  made  of  circumscribed  proliferation 
of  glands,  and  contain  all  the  elements  of  the  mucosa.  The  glandular 
are  groups  of  a  few  dilated  projecting  follicles. 

(6)  Puerperal  Inflammations  of  the  Uterus.  Etiology.  Wounds  of 
the  vagina  and  cervical  lacerations,  rupture  of  the  perineal  body, 
and  traumatism  of  the  uterine  cavity,  together  with  the  placental  site, 
present  an  immense  surface  through  which  infection  is  possible  after 
parturition.  The  streptococcus  pyogenes  is  frequently  found,  and 
general  septic  infection  as  well  as  local  lesions  may  be  due  to  this 
organism.  Putrefaction  of  material  retained  in  the  uterus  is  followed 
by  absorption  of  ptomains  and  toxins.  The  pyogenic  organisms  may 
be  introduced  by  the  fingers  in  examination,  by  instruments,  or  from 
the  cocci  which  usually  are  to  be  found  in  the  vaginal  secretion  and 
lochia  (not  in  the  lochia  from  the  uterus).  Areas  which  have  suf- 
fered great  pressure  and  become  necrotic  may  also  permit  infection, 
placental  fragments  which  putrefy  are  another  source,  and  organisms 
may  be  carried  up  from  the  vagina.  Previous  gonorrheal  inflamma- 
tion of  the  uterus  and  tubes,  which  may  have  become  latent,  may 
break  out  again  with  added  infection. 

The  wounds  which  become  infected  develop  into  ulcers  with 
necrotic  grayish-yellow  exudate  on  the  surface.  They  spread  rapidly 
in  depth  and  laterally.     The  lesion  remains  local  or  becomes  general. 

1 .  Primary  puerperal  endometritis  may  he  purulent  or  also  necrotic. 
Tlie  inner  surface  is  covered  with  pus  and  fibrin  and  shreds  of  dead 
tissue,  and  the  placental  site  and  lacerations  of  the  cervix  are  osjk?- 
cially  the  seat  of  the  lesion.  The  entire  mucosa  may  die,  bleeding  is 
common,  and  severe  cases  become  gangrenous. 

2.  Injuries  of  the  cervix  and  vaginal  dome  permit  the  infection  of 
the  connective  tissue  about  the  cervix  and  in  the  broad  ligaments. 
This  is  called  parametritis.  The  serocellular  exudate  may  be  absorbed 
or  converted  into  a  purulent  fluid,  and  putrefactive  organisms  may 
lead  to  gangrene  of  the  parts.  Thrombophlebitis  of  the  uterine 
plexus  often  coexists.  In  mild  cases  there  are  firm,  fibrous,  and 
nodular  lesions  remaining  after  the  acute  inflammation  subsides  Such 
indurative  parametritis  may  be  present  from  the  first. 

''\,  The  muscular  tissue  of  the  uterus  is  almost  alwavs  invoIve<l  in 
these  inflammations,  and  on  section  the  Ivmphatics  may  be  found 
distended  with  pus,  and  perhaps  dilated  to  cysts.  Such  metro- 
lymphangitis is  especially  marked  about  the  insertions  of  the  tubes, 


DISEASES  OF  THE  GENITAL  ORGANS,  537 

where  the  lymphatic  vessels  are  grouped.  Diffuse  phlegmonous  in- 
flammation of  the  muscle  gives  it  a  uniformly  swollen  yellowish 
appearance,  or  circumscribed  abscesses  are  found,  which  differ  from 
the  lymphatic  form  in  having  irregular  walls.  Gangrenous  softening 
and  perforation  may  occur. 

4.  Pelvic  peritonitis  and  perimetritis  may  be  due  to  the  extension 
from  the  tubes,  the  ovaries,  or  the  cavity  of  the  uterus.  Its  nature 
resembles  that  of  the  primary  lesion,  and  its  course  is  that  of  any 
localized  peritonitis.     It  may  also  become  general  and  fatal. 

5.  The  vessels  of  the  internal  uterine  surface  are  closed  after  par- 
turition by  contraction  of  the  tissues  and  by  thrombi,  which  form  in 
them  and  become  organized.  Infection  of  the  thrombosed  vessels  is 
particularly  liable  to  happen  at  the  site  of  placental  attachment.  The 
consequent  purulent  softening  and  inflammation  in  the  veins  is  called 
thrombophlebitis  and  periphlebitis.  The  thrombus  extends  to  the 
hypogastric  and  spermatic  vessels,  or  even  to  the  vena  cava  inferior, 
and  the  danger  of  general  infection  from  the  softening  purulent 
thrombi  is  always  very  great  and  at  times  rapid. 

6.  Salpingitis  and  oophoritis  of  puerperal  origin  have  been  cited. 
The  inflammation  in  any  of  these  cases  may  extend  to  the  veins  of  the 

lower  extremity,  as  phlebitis  and  periphlebitis  of  the  great  saphenous 
vein,  with  secondary  phlegmonous  inflammation,  or  the  latter  feature 
may  develop  first  {phlegraania  alba  dolens).  Puerperal  erysipelas  of 
the  external  genitals  and  adjacent  parts  is  due  to  infection  by  the 
streptococcus,  which  is  identical  with  the  organism  of  erysipelas. 

Puerpvi'd/  /erer  may  accompany  any  of  these  forms  of  puerperal 
infection,  and  at  times  the  local  lesion  is  relatively  unimportant,  as  a 
small  tear  in  the  vagina,  and  hence  may  be  overlooked.  Pyemic 
conditions  with  pleuritis,  pericarditis,  and  ulcerative  endocarditis, 
infarctions  and  abscesses  in  the  organs,  etc.,  are  due  to  infected 
emboli  from  the  genital  lesion  and  also  from  the  cardiac  snj)pnration. 

A  form  of  chronic  metritis,  sometimes  called  infarct  of  the  uterus, 
follows  puerperal,  gonorrheal,  and  other  inflammations.  The  organ 
is  enlaro;ed,  and  in  the  early  stages  is  edematous  and  succulent.  In 
time  it  becomes  firmer,  with  venous  stasis  and  dilatation  of  the  lym- 
phatics. The  wall  of  the  uterus  may  measure  as  much  as  2  to  3  centi- 
metres in  thicikness.  In  the  end  there  is  ^reat  increase  of  the  stroma, 
and,  according  to  some  authors,  a  hyperplasia  of  the  muscle  also. 
This  lesion,  which  resenil)les  induration  with  stasis  in  other  organs, 
mav  follow    chronic  inflammation  or  subinvolution,  or  occur    with 
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tam»:>r^  in*!  d£se:£5e^  of  tihe  ada>»jBi,  »>r  3:«  a  kTperplBBir  aaJ  Laedy. 
wich  ♦lis*eaae?  »rf  tfu*  iwaart. 

of  cfaie  acerine  □iaii»s&  ;&ai  pcoliferatSMi  i^f  I:s>rzi^  afiUk  Ea  c&e  nsaimiii 
fn^^rmeaCs  <>€  «ieci«ia:&.  whicfi  lead^  ti>  ra^nLtr  ghn'^*>«rn*r  of  jj^  mmtwia 
ixiffmb€an.ie.  Ic  is  oi?nim«>ona5t  xfCK*  :&b«)rttt>cx.  X«*t!TV)is&4>  xxui  •itfuutpst- 
CD}a  t^.^  the  aceriiuf  aiaf^Dczs  nKcibraoe  imij  <>!inir  after  lah^im^ya^  ami 
L&nr^  •iet.'{pi:£i[  t.t^iU  d^re  :&  msirke^i  feacoz^  «>£  ^uefa.  leHDOt^w 

IflJGectMMS  GnaKsloHma^  3IEfiirj  tJ>^n^^.3$  m  the  maefnie  mixc^Dia. 
ar!*  6>iiiiii  witih  zeaeral  n2f*ei!tiiiHi.  ♦_*hrf>aii:  tiibi£r»!iili}«&  of  die  orcia 
bf  •>ften.  aa  incermnBil  le»i>a  m  whL4L  the  thitrkdiitiii  mixinifBif  Iminif 
■-■oanifns  iz3is:n>i<oopb:  ciil)iST:{Ri!!jw  Ld&»r  -tOipiS'  are  marketi  by  oli^ecar- 
uif )cu  xmi  chLs  oult  Ezivi^tvi*  the  iiL{m4:fii;ir  »H**mt*nn*  ■  .jsuh'iMH  'Uifn\ 
Tilt*  'iisejbe  d*  3i)r>re  i.t^mmoa  fa  the  i»«Iy  thiUL  the  'affVLx^  for  lc 
<^>iiu3n>iily  iCLirt^"  by  tavatHoa  OTin  the  tnhns^ 

S^rvftilis  miij  •HTL'iir  at*-  a  prjnury  Ie»i>a  oa  the  •%7vrs- 

SteartjLs  inul  anrfrjui  of  the  Toenm-  msLj  bu  •.i)cu£eaimi  or  jiitiiiirMtL  la. 
the  !a.n:er  'ra^Hf  it  is  -hie  o  tmnior^  or  ■  tiiqM%u't»mMnr  -irjai  inxiDiu  T^ie 
fiS^iMXs^  }C  icwsia.  ar»*  iioGii;««4£  riBnuIly  }nlj  x&kt  pixberor.  by  ^he 
ai.tMiiiiir;Lrii:a  ?c  ■■?!•>«>•{  in  the  'aviirir    hemacomeoa. . 

JLri^r  liii*  Tien'TJios**   iT^ir-'ineGn  :s  oi^c  •iiii!t'iniiii>a.      P^^imem.  j* 
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lions.  Uterine  descent,  prolapsus,  is  caused  by  loss  of  support  in  the 
pelvic  floor  and  the  uterine  ligaments,  together  with  excessive  pressure 
from  above,  and  is  described  as  simple  descent,  partial  and  total  pro- 
lapse. In  the  latter  condition  the  uterus  is  wholly  outside  the  pelvis. 
Prolapse  without  descent  is  the  name  given  to  great  hypertrophy  of  the 
portio  vaginalis,  so  that  it  presents  at  the  vulva,  without  necessarily 
any  descent  of  the  uterus  as  a  whole. 

Displacement  forward  is  either  aiiteversion,  when  the  form  of  the 
uterus  is  unchanged,  or  anteflexion,  with  bending  of  the  organ.  It  is 
caused  by  adhesions  on  the  anterior  surface,  contraction  of  the  round 
ligaments,  and  cicatricial  contraction  of  the  posterior  parametrium  and 
recto-uterine  ligaments  which  drag  the  cervix  backward.  Flexion 
brings  the  anterior  surface  of  the  fundus  nearer  to  the  cervix  and  the 
organ  either  cannot  be  straightened  or  resumes  its  bend ;  it  may  be 
due  to  the  subinvolution  of  the  posterior  wall  of  the  uterus. 

Betroversion  and  retroflexion  are  the  opposite  conditions  and  arise 
from  relaxation  of  the  round  ligaments,  anterior  parametritis,  length- 
ening of  the  sacro-uterine  ligaments,  and  displacement  of  the  cervix 
forward.  Abdominal  pressure  increases  the  displacement,  and  con- 
tracting scars  on  the  posterior  uterine  surfaces  have  the  same  result. 

Lateral  version  and  flexion  are  usually  associated  with  backward 
displacement  and  shortening,  or  adhesions  of  the  ligamentum  latum. 

Torsion  of  the  uterus  may  be  due  to  contracting  adhesions,  tumors 
of  the  uterus  or  ovary,  and  other  displacements. 

Inversion  of  the  organ  consists  of  a  sinking  of  the  fundus  into  the 
cavity,  and  is  possible  with  a  very  wide  cavity  and  relaxed  walls. 
These  conditions  occur  almost  exclusively  in  pregnancy.  Traction 
on  the  placenta  or  an  internal  tumor  may  be  the  immediate  cause  of 
the  displacement.  If  complete,  the  inverted  uterus  lies  outside  the 
pelvis,  and  prolapse  usually  occurs  at  the  same  time. 

Uterine  Tumors.  A  sharp  line  cannot  be  drawn  between  inflam- 
matory hyperplasia  and  epithelial  neoplasms  of  the  uterine  raucous 
membrane,  on  account  of  many  transitions  between  them.  Adenoma, 
with  more  or  less  typical  arrangement  of  its  glands,  differs  from 
simple  hyperplasia  only  in  the  larger  proiK)rtion  of  the  glands  and 
their  slighter  proportion  of  stroma,  and  the  occurrence  of  more  than 
one  layer  of  epithelial  cells.  Adenoma  may  be  broad,  nodular,  or 
polypoid.  Follicular  hypertrophy  of  the  portio  vaginalis  is  accom- 
panied by  such  polypoid  growths,  and  they  occur  in  the  mucosa  of 
the  body.     Transitions  to  adenocarcinoma  are  common. 
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Malignant  tumors  of  the  uterus  are  among  the  commonest  examples 
of  their  class.  About  25  per  cent,  of  all  carcinomas  occur  in  the 
uterus.  Tumors  of  the  cervix  may  be  squamous-celled  epithelioma  or 
carcinoma,  beginning  in  the  cylindrical  epithelium. 

The  squamous-celled  variety  starts  on  the  outer  surface  of  the 
portio  vaginalis,  and  forms  papillary,  so-called  cauliflower,  tumors, 
attached  to  the  lips  of  the  external  os,  with  little  tendency  to  invade 
the  cervical  mucosa,  but  rapid  invasion  of  the  vagina.  Or  a  more 
malignant  form  occurs  by  carcinomatous  development  in  the  depth  of 
the  cervix,  and  gradual  external  perforation.  Extension  to  the  body 
of  the  uterus  is  not  conmion  with  either  variety. 

Carcinoma  of  the  cervix  causes  ulceration  of  the  cervical  mucous 
membnine  and  often  extends  to  the  corpus  uteri. 

All  forms  of  this  neoplasm  tend  to  break  down  rapidly  and  form 
ulcers,  with  necrosis  and  severe  local  destruction.  Thev  iisuallv 
iH>me  late  to  autopsy,  and  the  various  forms  may  then  be  indistin- 
guishable. The  bladder,  parametrium,  and  ureters  are  frequently 
attaokinl  earlv  in  the  disease,  and  with  the  latter  condition  hvdro- 
nophn>sis  and  uremia  may  lead  to  death.  Ulceration  and  fistulie 
Ix^tween  the  i>elvic  organs  very  frequently  develop. 

C'^innnoma  of  the  IkkIv  of  the  uterus  is  histologically  a  carcinoma 
sinipU^x,  or  an  adeuooiircMUoma,  and  the  latter  form  often  starts  in 
hyivrplastio  an^as  of  the  nnu*os;i.  The  tumor  is  malignant  and 
inxados  tho  musinilar  tissue. 

Aiuonor  tho  other  tumors  of  the  uterus  mvoma  is  verv  common. 
It  may  appear  as  submueous  or  snl>peritone:il  jx>lyps  or  be  intra- 
|virietal.  The  jH>ly|M>id  forms  in  time  lvo«>me  jkhHoIciI,  and  if  su!>- 
miu>uis  mav  n\U'h  into  tho  vajriua  or  even  W  cast  off  hv  destruction 
of  tlio  jHHliolo.  S^vonil  inyomata  may  «Hvur  in  the  same  uterus. 
In  \\w  tvrvix  thov  an^  vitv  nm^^nimon.  Transition  to  nialijrnant 
mviwirvsMua  is  ran\  i\Mnplii\\tiii;j:  ron,litions  an^  t*;itarrhal  metritis, 
di>phu^  luoiU.  tto. 

V  rativr  inf!\N|nont  tumor  of  tho  i.tv  r:i-  i<  «;;in^>ma,  which  is  found 

i:i    V     .  : '.         -vix  an«l  tho  l^>r|>u<.      It    >■'  i;rs  in  two  form<,  either  as 

.      ^  '        '.  .r< '.iv^iivnia,  making    -^  •iil-'^  and  diffuse  irn.>wths  in 

:'..     ^^       .         -  ;   .»!'   tho   TiUu' ^^;;,  ,.:•    .iriiii:  as  diflPuse  or  l>r«xid 

:v   1       -  ••  :  r:Ml  <-.:rt.v    .      A  :- noma  sometimes  becomes 
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Diseases  of  the  Placenta,  the  Fetal  Envelopes,  and  the  Umbilical 

Oord.    Extra-uterine  Pregnancy. 

The  amnion  is  a  delicate  membrane  of  connective  tissue,  clothed 
with  epithelium  and  filled  with  water  (liquor  amnii\  which  imme- 
diately surrounds  the  embryo.  The  chorion  originally  has  many 
villi  on  its  outer  surface,  but  the  major  part  of  these  are  lost  later. 
The  decidua  vera  arises  from  hyperplasia  of  the  uterine  mucous  mem- 
brane ;  the  decidua  reflexa  arises  from  the  site  of  attachment  of  the 
fetus  and  surrounds  it ;  these  two  become  fused  at  the  fifth  month. 
The  decidua  serotina  forms  at  the  place  where  the  ovum  comes  to 
rest.  From  this  and  the  chorion  the  placenta  develops,  consisting  of 
a  fetal  and  a  maternal  portion.  Here  the  chorionic  villi  develop  very 
strongly.  They  consist  of  a  delicate  mucoid  tissue  containing  vessels 
and  covered  by  a  double  layer  of  epithelial  cells,  of  which  the  inner, 
Langhan's  layer,  are  cubical  and  distinguished  from  each  other,  and 
the  outer  is  but  a  layer  of  protoplasm  with  many  nuclei.  The  outer 
layer  is  called  the  syncytium  and  may  present  budding  projections. 
The  inner  layer  is  certainly  derived  from  the  chorionic  epithelium, 
but  it  is  uncertain  whether  the  outer  comes  from  this  or  from  the 
uterine  epithelium.  At  about  the  fifth  month  giant  cells  with  many 
nuclei  are  found  in  the  placenta.  The  decidua  cells  in  the  remaining 
portions  are  large,  rich  in  protoplasm,  and  of  spindle  shape,  and 
develop  from  the  connective-tissue  cells  of  the  uterine  mucous 
membrane. 

Dccidunl  Eadometritm,  Pregnancy  during  the  course  of  hyper- 
plastic endometritis  causes  marked  thickening  of  the  decidua  vera 
and  numerous  nodular  formations  in  it  and  projections  from  it,  owing 
to  the  proliferation  of  the  large  decidual  cells.  Similar  changes  in 
the  decidua  reflexa  and  serotina  may  occur.  This  condition  is  termed 
endometritis  deciduje.  Hemorrhage  into  the  fetal  envelopes  and 
formation  of  a  uterine  mole  may  be  the  result,  or  the  decidua  vera 
becomes  adherent  to  the  decidua  reflexa  in  places,  and  a  collection  of 
fluid  between  them  may  form.  This  is  called  hydrorrhea  gravidarum, 
when  the  fluid  escapes  in  quantity  after  rupture  in  the  wall  of  the  sac. 
Endometritis  after  abortion  has  been  mentioncLl  above  (p.  ?»^)i\). 

Uterine  Moles.  Abortive  ova,  which  have  remained  for  a  long  time 
in  the  uterus,  after  the  death  of  the  fetus  may  be  infiltrated  with 
blood.  As  the  blood  lies  between  the  envelopes  in  layers  they  become 
ver}'  thick,  and  the  cavity  of  the  amnion  is  decreased,  but  the  blood 
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may  be  found  in  this  also.  The  fetua  may  be  already  dissolved  and 
lost,  or  fouod  in  a  macerated  coudition.  After  a  loog  time  these 
bloody  moles  lose  their  color  and  become  light  brown  or  yellow, 
when  they  receive  the  name  fleshy  mole,  or  they  may  calcify. 

FUcental  Hemorrhage.  At  birth  this  occura  in  the  serotina  when 
the  placenta  separates  from  the  uterus.  Occurring  during  pregnancy 
it  may  cause  the  death  of  the  embryo  and  premature  labor.  Placenta 
previa,  by  which   name  is  meant  the  location  of  the  placenta  over 


the  uterine  oa,  is  dangerous  because  of  the  liability  of  this  hemor- 
rliage  in  t)ie  early  stageti  of  piirturition.  Placenta  previa  margiuulis 
forms  wlien  tlio  edge  of  the  structure  reaches  to  the  uterine  on. 
When  it  is  partly  over  the  opening  it  is  called  placenta  previa 
latersilis,  iin<l  willi  this  a  process  may  enter  the  cervical  canal  and 
appear  at  the  external  os  (p.  previa  cerviciitis).  The  adjective 
centnilis  is  usod  when  the  attachment  wholly  covers  the  os. 

Hemorrlijtgfs  iuto  the  tissue  of  the  placenta  may  cause  destruction 
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and  necrosis  of  parts  of  it     These  foci  then  appear  dark  red,  or 
lighter  and  yellowish,  and  may  heal  by  fibrosis. 

Placental  Infkrction  forms  firm  wedge-shaped  yellowish  areas  of  the 
size  of  a  pea  or  a  walnut,  on  the  edge  of  the  placenta  or  involving 
its  entire  thickness,  and  often  multiple.  Microscopically  iu  the  inter- 
villous spaces  there  is  hyaline  fibrin,  and  the  villi  may  be  necrotic. 
Old  infarcts  may  be  organized  and  the  scar  depresses  the  surface. 
Puriform  softening  is  not  common.  These  lesions  have  been 
explained  as  due  to  degeneration  from  the  pressure  of  proliferated 
deciiiua  cells,  closure  of  the  vessels  of  the  villi,  thrombosis  in  the 
intervillous  spaces,  and  disorders  of  the  uterine  circulation.  The 
supposed  relation  between  these  lesions  and  syphilis  has  not  been 
proved. 

Vesicular  Hole,  Hydatid  Hole,  Hyxoms  Ohorll  Hnltiplex.  All  these 
names  apply  to  a  transformation  of  (he  chorionic  villi  which  converts 
them  to  cystic  vesicles  filled  with  fluid.  They  consist  of  gelatinous 
connective  tissue,  rich  in  fluid,  with  many  fine  vessels  and  an 
epithelial  covering.  On  puncture  of  a  vesicle  mucous  fluid  escapes. 
The  whole  formation  has  been  likened  to  a  bunch  of  grapes.  It  is 
made  up  of  numerous  small  vesicles  with  slender  pedicles,  and  one  of 
these  may  be  common  to  several 
vesicles  in  a  series.     Developing  in  '''"  ***■ 

an  early  period  of  pregnancy  the 
entire  fetus  and  its  envelopes  may 
he  lost  in  the  mass  ;  at  a  later  time 
it  causes  death  of  the  fetus  and 
abortion. 


When  the  change  involves  only  a 
limited  portion  of  the  chorion  or 
placenta  the  fetus  may  develop 
normally. 

Acconling  to  Virchow,  there  is  a         ,„.<j»iid  „,„i,.c  moie,  kmu™i  ^te. 
mucoid    change    in    the   chorionic 

villi.  Marchand's  view  is  that  the  chorionic  epithelium  becomes 
hyperplastic  and  undergoes  a  later  hydropic  change,  by  which  the 
inner  hiyer  of  the  villus  becomes  fluid,  while  the  outer  persists. 

Cises  of  this  nature  occur  in  which  the  mole  acts  deslnictively, 
iii\-atling  the  uterus  to  the  serosa.  This  is  called  dcstnictivc  uterine 
mole.  Probably  malignant  epithelial  tumors  may  arise  from  these 
vaii. 


Ml 
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Inflammation  and  Infections  arannlomata  of  the  Placenta.  Prodiic- 
livc  iiifl:)iiiiii:itIoit  imitiratfs  tlii'  pluceuta  uiid  causi's  Ios.a  of  the  villi. 
Sum-  i'!mi'«  hi-piii  :w  iH-riiirtcritis  fibrosa.  Tho  lesion  cau»-s  oarly 
si<[iiir:it inn  of  tlit-  pliUH-iihi,  or,  on  tlic  otiicr  band,  abnorm»l  lixut'un. 

Sypliilis  niiiy  In-  n-spnnsiblo  for  many  of  those  indurative  lesions, 
(iiiiiiiii:)  (if  the  ]itiKvntii  is  nirc. 
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of  the  placenta  and  its  fragments  are  enclosed  by  the  clots.  The 
latter  become  firmer,  their  attachment  to  the  uterus  is  lengthened, 
and  thus  they  assume  a  polypoid  form.  They  may  be  of  the  size  of 
the  fist,  cause  severe  hemorrhages  until  they  are  cast  off,  or  become 
calcified. 

Deddnoma  is  an  adenomatous  neoplasm  starting  in  remnants  of 
the  placenta  and  membranes  Destructive  placental  polyps  have  the 
outer  appearance  of  the  variety  mentioned  above,  but  at  their  uterine 
attachment  they  grow  into  the  muscular  tissue  and  destroy  it.  There 
is,  in  other  words,  a  destructive  proliferation  of  chorionic  villi. 

Malignant  deddnoma,  or  syncytioma  malignnm,  or  diorionic  epithelioma, 
is  the  name  of  a  tumor  which  starts  in  retained  portions  of  placenta 
and  behaves  like  an  epithelial  neoplasm  in  its  local  and  metastatic 
eCFects.  The  tumor  has  been  explained  as  a  proliferation  of  decidual 
cells,  but  it  is  now  clear  that  the  essential  feature  of  the  process  is 
malignant  proliferation  of  the  chorionic  epithelia.  Hence  the  tumor 
contains  two  varieties  of  cells,  large  elements  of  irregular  shape  and 
size  with  transitions  to  giant  cells,  corresponding  to  cells  of  the  syn- 
cytium, and  smaller  cells  from  Langhan's  layer.  They  are  arranged 
irregularly,  or  nests  of  the  smaller  variety  are  surrounded  by  syncytial 
masses,  or  trabeculae  of  syncytial  cells  run  perpendicularly  to  the  base 
of  the  tumor.  The  neoplasm  infiltrates  the  uterus,  or  is  enclosed  in 
the  wall,  or  sessile  upon  it.  It  destroys  the  muscle  fibres  and  breaks 
into  the  vessels  and  causes  secondary  tumors  (lungs).  In  the  gross 
it  is  a  soft,  red  mass,  with  a  spongy  section. 

Diseases  of  the  Amnion. 

The  liquor  amnii  is  formed  by  transudation  from  the  maternal 
vessels  with  admixture  of  fetal  products  from  the  kidneys  and  skin. 
It  resembles  thin  blood  serum  (1  per  cent  albumin),  and  contains 
small  amounts  of  urea  and  grape  sugar.  Toward  the  end  of  pregnancy 
the  percentage  of  urea  in  the  fluid  exceeds  that  in  the  maternal  blood 
(0.029  to  0.059  per  cent.),  and  urine  may  be  mingled  with  it. 

Hydramnion  refers  to  excess  of  liquor  amnii,  more  than  1  to  IJ 
litres,  and  the  amount  may  reach  ten  times  the  normal.  The  condi- 
tion develops  with  many  maternal  diseases,  but  the  relation  between 
them  is  not  always  clear.  Inflammation  of  the  decidua,  hypoplasia 
of  the  placenta,  anemia,  maternal  syphilis,  and  dropsy  may  be  asso- 
ciated with  it.     From  the  fetus,  syphilis,  imperfect  development,  and 
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other  conditions  may  be  causative.  Large  collections  may  atrophy  or 
destroy  the  fetus. 

With  twins  from  a  single  ovum  acute  hydramnion  may  develop  in 
the  course  of  a  few  weeks  about  the  better  developed  of  the  two. 

Too  slight  a  quantity  of  fluid  permits  adhesions  between  the  amnion 
and  the  fetus,  and  from  this  various  deformities  result  (p.  186). 

Meconium  is  found  in  the  liquid  only  with  asphyxia  of  the  child  ; 
blood  pigments  and  products  of  decomposition  color  it  dark  or  make 
it  turbid. 

Affections  of  the  Umbilical  Oord.  Abnormal  insertions  of  the  cord 
include  the  marginal  and  the  velamentous.  In  the  latter  the  cord  does 
not  reach  the  margin  of  the  placenta,  but  sinks  into  the  envelopes  and 
runs  in  them  for  a  space  without  its  layer  of  Wharton's  jelly. 
Knots  form  in  the  cord  when  the  fetus  passes  through  a  loop  of  it. 
A  coil  about  the  fetus  may  be  dangerous  to  its  life,  especially  during 
parturition.  Marked  twisting  of  the  oord  may  close  its  vessels,  and 
it  may  be  unusually  long.  With  syphilis  there  may  be  arteritis  and 
phlebitis  of  its  vessels,  and  occlusion  of  them  has  been  found  with 
macerated  embryos. 

Abortion.     Ohanges  in  the  Fetus  and  Its  Envelopes. 

Expulsion  of  the  embryo  during  the  first  sixteen  weeks  is  called 
abortion^  during  later  periods  it  is  called  partus  hnmatunut  or  partus 
prertmtiirm.  The  commonest  cause  of  abortion  is  the  death  of  the 
fetus,  which  may  be  due  to  lesions  of  the  placenta,  the  fetal  envelopes, 
or  the  mother.  Among  maternal  diseases  which  produce  abortion 
are  poisons,  diseases  of  the  heart  and  kidneys,  syphilis,  and  acute 
infectious  diseases.  The  fetus  dies  by  direct  infection  or  intoxication, 
or  because  of  nutritive  disturbances.  Diminution  of  the  uterine 
cavity,  severe  physical  exertion  and  emotions  may  lead  to  the  same 
result.  Malformation  and  fetal  diseases,  especially  syphilis,  are  the 
commonest  causes  of  abortion  in  the  growing  individual. 

The  entire  ovum  and  its  membranes  may  escape,  or  a  tear  in  the 
latter  permits  its  expulsion  while  the  other  structures  are  retained. 
Aft^T  the  death  of  the  fetus  the  chorionic  villi  may  continue  to  grow 
for  a  long  time,  and,  though  dead,  the  fetus  need  not  be  expelled  at 
once.  Dying  in  the  early  Aveeks,  the  frei|uent  result  is  formation  of 
a  fleshy  mole.  It  may  be  absorbed  or  make  an  imperfect  mass  which 
is  called  an  abortive  malformation.  When  death  occurs  later  in  the 
intra-uterine  period  the  fetus  becomes  macerated,  the  epidermis  strips 
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off  in  flakes^  the  bones  are  separated  from  their  attachments,  the 
cranial  bones  are  shifted  over  each  other,  all  the  organs  are  softened 
and  bloodnstained,  and  bloody  serum  collects  in  the  cavities  of  the 
fetal  body  {fetus  sanguinolentus).  Externally  are  the  signs  of 
syphilis,  and  in  all  the  organs  are  numerous  crystals  of  hematoidin. 
When  the  membranes  are  torn  infection  may  cause  putrefaction  of 
the  fetus.  In  other  cases  it  is  mummified  or  calcified.  The  dry 
mummy  is  called  fetus  papyracens. 

Extra-Uterine  Pregnancy.  Three  forms  are  recognized :  (1)  The 
abdominal,  when  the  fetus  develops  at  some  point  of  the  peritoneum, 
often  in  Douglas'  pouch ;  (2)  the  tubal,  and  (3)  the  ovarian.  In 
tubal  pregnancy  three  possibilities  occur :  the  ovum  may  develop  at 
the  outer  end  (tubo-abdominal  form),  or  in  the  median  section  of  the 
tube  (simple  tubal  form),  or  in  the  isthmus  (interstitial  form).  In 
all  cases  the  placenta  forms  from  the  allantois.  In  the  tubal  form 
the  decidua  develops  from  the  tubal  mucosa.  In  the  ovarian  form  the 
membrana  granulosa  serves  the  purpose.  In  the  abdominal  form 
there  is  a  copious  formation  of  false  membranes.  The  fetus  may  die 
early  and  become  calcified  (lithopedion),  or  suppurate  and  cause  peri- 
tonitis, or  perforate  into  the  small  intestine  or  the  rectum  and  be 
expelled.  The  commonest  result  is  rupture  of  the  membranes  and 
hemorrhage  into  the  peritoneum,  forming  a  recto-uterine  hematocele 
which  becomes  encapsuled.    In  the  uterus  imperfect  decidua  may  form. 

Diseases  of  the  Uterine  Ligaments,  Parametrium,  and  Pelvic 

Peritoneum. 

The  parametrium  is  a  collective  name  for  the  connective  tissue 
about  the  cervix  and  vault  of  the  vagina  and  in  the  ligaments,  partly 
covered  by  peritoneum  and  partly  enclosed  in  its  folds.  Its  lesions 
are  similar  to  those  in  the  pelvic  peritoneum,  and  are  usually  second- 
ary to  those  in  the  pelvic  viscera. 

Oirculatory  Disorders.  The  veins  about  the  cervix  and  in  the  broad 
ligaments  may  become  varicose,  thrombosed,  and  the  seat  of  phlebo- 
liths.  Rupture  of  such  varicose  veins,  of  hematosalpinx,  and  tubal 
pregnancy,  and  hemorrhage  from  Graafian  follicles,  may  lead  to  the 
accumulation  of  large  amounts  of  blood  in  the  pelvis.  Severe  and 
profuse  menstrual  flow  and  traumatism,  infections  and  intoxications, 
may  lead  to  the  same  condition.  The  blood  collects  at  fir.«t  in  the 
rectovesical  pouch,  and  if  copious  in  the  anterior  cavity  also.  It  may 
be  large  enough  to  cause  death,  or,  with  infection,  it  is  followed  by 
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peritonitis.  Such  masses  may  become  organized  and  encapsuled. 
This  formation  is  called  hematoma  or  hematocele,  and  consists  of 
strands  of  connective  tissue  and  masses  of  clotted  blood.  The  blood 
may  thicken  and  be  partly  absorbed,  and  the  remainder  organizes. 

Inflammation  of  these  parts,  parametritis,  may  be  due  to  extension 
from  the  uterus,  gonorrhea,  proctitis,  fistula  in  ano,  and  rectal  syphilis, 
and,  as  in  the  puerperal  cases,  may  be  of  any  variety,  serous  or  puru- 
lent. Perforation  or  induration  may  be  the  consequence,  and  the 
perforation  may  involve  the  rectum,  bladder,  vagina,  and  other  organs, 
or  take  place  under  the  psoas  muscle,  and  caries  of  the  pelvic  bones 
may  occur  with  it. 

Perimetritis  and  pelvic  peritonitis  are  the  names  for  inflammation 
of  the  serous  lining  of  the  pelvis  and  of  the  organs  contained  in  it. 

Chronic  perimetritis  is  primary  or  secondary,  especially  with  peri- 
oophoritis and  hematocele.  Fibrous  adhesions  between  the  various 
surfaces  and  retraction  may  follow,  with  resulting  displacements  of  the 
uterus,  tubes,  and  ovaries.  When  the  adhesions  form  hollow  spaces 
serous  fluid  may  accumulate  in  them,  and  this  may  become  purulent 

Cysts  of  the  broad  ligament  may  begin  in  the  parovarium  or  rem- 
nants of  the  Wolffian  body,  or,  with  a  partially  patent  processus 
vaginalis,  hydrocele  of  this  structure  is  possible. 

Of  the  tumors,  lipoma,  myoma,  and  sarcoma,  and  subserous  ovarian 
cystoma  may  be  mentioned. 

Tuberculosis  occurs  with  tubal  lesions  and  general  infection. 

Diseases  of  the  Vagina  and  External  Genitals. 

Acute  and  chronic  catarrh  of  the  vaginal  mucous  membrane  results 
from  gonorrheal  and  puerperal  infection,  irritation  from  cancerous 
discharges,  diabetes,  scrofula,  and  other  general  diseases.  The  surface 
is  red  and  swollen,  the  columnjT3  and  papillae  are  prominent,  and  there 
is  excess  of  secretion,  which  may  be  turbid  or  purulent  {Jiuor  albiu<). 
If  the  inflammation  is  chronic  the  surface  is  pigmented  and  gray,  or 
spotted  and  mottled  with  livid  or  red  hues,  and  atrophy  of  the  mucous 
membrane  may  occur. 

( Voupous  and  diphtheritic  colpitis  may  accompany  cholera,  variola, 
and  scarlet  fever,  from  hematogenous  infection. 

In  adviinced  age  adhesive  ulconitive  colpitis  may  be  observed  with 
infiltration  of  small  cells  at  certain  points,  loss  of  the  epithelium,  and 
consequ(ait  adliesions  between  the  walls  of  the  canal.  Complete 
closure  of  the  vagina  is  possible  in  this  lesion. 


inSEAHEii  OF  TUE  UESITAL  OBUAXS. 


549 


Miliary  follicular  colpitis  in  the  upper  sectioD  of  the  caual  may  fol- 
low chronic  inflanmiation  of  the  vagina.  Scattered  over  this  aurface 
there  are  numerous  sharply  limited  apote,  of  the  size  of  a  pin's  head 
and  gray  or  pigmented  in  color.  The  epithelium  over  them  is  lost, 
or  there  are  small  vesicles.  Microscopically  there  is  an  infiltra- 
tion of  small  cells,  more  or  less  circumscribed,  which  resemble  the 
lymphoid  collections  in  the  intestinal  follicles,  and  in  them  there 
may  be  a  lymph  space  with  lymphcctasia  in  the  vicinity. 

An  unusual  form  of  colpitis  is  the  herpetic,  with  vesicles. 

Among  othur  rare  affections  of  the  vagina  are  dysenterj-,  erysipelas, 
tuberculous  and  syphilitic  inflammation,  and  gummata.  In  the 
cadaver  the  initial  lesion  or  its  soar  may  be  found. 
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In  senile  atrophy  the  vagina  is  narrowed  and  its  walls  become  thin 
and  relaxed. 

Inversion  of  the  anterior  or  the  posterior  vaginal  wall  may  occur, 
or  a  ring-like  protrusion  when  both  walla  collapse.  If  the  displaced 
wall  protrude  from  the  vagina  it  is  wdled  inversion  with  prolapse. 
The  condition  is  due  to  looseness  of  the  vsiginal  attachments,  as  after 
childbirth,  or  prolapse  of  the  uterus.  The  anterior  vaginal  wall  may 
draw  down  the  bladder  and  contain  part  of  it,  the  posterior  wall  dis- 
places the  anterior  rectal  wall ;  these  conditions  are  known  as  vaginal 
cystocele  and  vaginal  rectocele.  Ring-shaped  inversion  is  usually 
secontlary  tn  uterine  prolapse  and  begins  in  the  vaginal  dome. 

Organs  which  usually  lie  much  higher  than  the  vagina  may  invtrt 
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the  posterior  wall,  forming  vaginal  ovariocele,  enterooele,  or,  if  the 
inversion  is  due  to  exudate,  hydrocolpocele  and  pyocolpocele. 

Injuries  to  the  vagina  may  produce  fistulsB  and  scars.  The  former 
may  be  due  to  foreign  bodies,  parturition,  softening  tumors,  and  gan- 
grenous inflammation,  when  the  vagina  is  adherent  to  other  organs 
normally  or  pathologically.  Hence  rectovaginal  fistulsB,  vesical  and 
urethral  fistulse,  and  communication  with  the  small  intestine  may  be 
found. 

Tumors.  Myoma,  fibromyoma,  sarcoma,  and  carcinoma  may  start 
in  the  vagina,  but  the  latter  are  almost  always  secondary  to  cervical 
tumors. 

Cysts  are  relatively  common,  and  may  be  due  to  retention  in  the 
glands,  dilatation  of  lymphatics,  and  collection  in  portions  of  the 
persistent  Wolffian  duct.  In  pregnant  women  the  vagina  may  be 
covered  by  a  multitude  of  small  cysts  (colpohyperplasia  cystica  or 
colpitis  emphysematosa). 

Among  the  parasites  found  in  the  vagina  trichomonas,  oxyuris, 
and  oidium  albicans  may  be  mentioned. 

The  Vulva.  The  inner  surface  of  the  vulva  is  covered  by  mucous 
membrane  which  gradually  passes  into  the  external  skin.  Lesions  of 
mucous  and  cutaneous  surfaces  may  be  found  here.  Injuries,  pointed 
and  broad  condylomata,  chancres,  and  lupus  are  among  the  commonest 
Hypertrophy  of  the  labia  majora  (elephantiasis),  circumscribed 
fibromata,  sarcoma,  and  lipoma  are  also  found.  Carcinoma  may 
attack  the  labia  and  the  clitoris  as  epithelioma.  Dermoid  and  ather- 
omatous cysts,  and  cystic  and  suppurative  dilatation  of  the  glands  of 
Bartholin  are  other  lesions  of  the  part. 

Diseases  of  the  Mammary  Oland. 

Anomalies.  Agenesia  of  one  or  both  glands  or  the  nipples  may 
be  observed.  Hypoplasia  is  common  with  imperfect  sexual  develop- 
ment, especially  of  the  ovaries.  Supernumerary  breasts  are  sometimes 
found  between  the  normal  glands  or  on  distant  parts,  and  the  condi- 
tion is  called  polymastia. 

Normally  the  breast  undergoes  marked  development  at  puberty, 
and  when  completely  formed  consists  of  connective  tissue  and  ducts 
with  but  f(?w  acini.  In  pregnancy  the  breast  enlarges  and  the  acini 
multiply. 

Atrophy  of  the  breast  may  be  senile  or  due  to  inactivity. 
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Hyperemia  of  the  breast  occurs  with  menstruation,  lactation,  and 
inflammation.  The  latter  condition  is  called  mastitis^  and  may  appear 
iu  the  newborn,  at  puberty,  or  during  the  puerperium.  Puerperal 
infection  usually  occurs  from  injury  and  fissure  of  the  nipple,  and 
may  alter  the  composition  of  the  milk. 

The  inflammation  may  resolve,  but  most  often  it  ends  in  the 
formation  of  abscesses  with  external  perforation.  If  the  abscess  heals 
imperfectly  a  so-called  milk  fistula  may  remain.  In  other  cases  there 
is  a  diffuse  induration  from  fibrous  hyperplasia,  and  if  the  ducts  are 
occluded  in  this  way,  galactocele,  or  retention  cysts  filled  with  milk, 
may  be  the  result. 

Tuberculosis  of  the  breast  is  very  unconmion. 

The  initial  lesion  of  syphilis  may  be  found  on  the  nipple. 

H]rperplasia  and  Tumors.  True  hyperplasia  leads  to  uniform 
enlargement  of  both  breasts,  and  progresses  for  a  long  time  until 
a  certain  size  is  reached.  The  enlarged  organs  may  weigh  many 
kilogrammes.  In  structure  they  are  normal,  and  during  pregnancy 
go  through  the  customary  changes. 

Adenoma  is  characterized  by  proliferation  of  the  glands,  so  that 
the  numerous  acini  have* the  appearance  of  the  breast  during  preg- 
nancy. The  epithelium  in  the  acini  may  have  many  layers.  Adeno- 
mata are  usually  unilateral  and  circumscribed.  Many  of  them  are 
encapsuled  and  may  be  shelled  out  of  their  envelopes. 

Pure  fibroma  is  not  common  in  the  breast.  Usually  there  is  also 
a  growth  of  glands,  just  as  the  adenomas  may  be  rich  in  stroma. 
Hence  adenofibroma  and  various  transition  forms  occur,  of  firm 
consistence,  and  lobulate  or  nodular  in  outline. 

Myoma  and  adenomyoma  may  be  diffuse  and  cause  a  general 
atrophy  of  the  gland,  or  more  localized.  Similarly  lipoma  is  either 
diffuse  with  atrophy  of  the  glands,  or  circumscribed. 

Sarcomata  have  the  same  forms  as  benign  tumors.  They  consist 
of  round  or  spindle  cells  and  are  at  times  cystic  and  infiltrating.  They 
invade  the  surrounding  tissues,  but  make  metastases  to  the  axillary 
nodes  late  or  not  at  all. 

Many  tumors  of  the  breast  become  cystic,  from  dilatation  of  old 
or  newly  formed  glands.  Cystofibroma  and  cystadenoma  are  common. 
Papillar}'^  outgrowths  which  fill  the  glands  and  ducts  constitute  the 
variety  of  adenoma  called  a.  phyllodes  or  a.  intracanaliculare  pro- 
liferum.  Sarcoma  proliferum  is  a  similar  malignant  tumor.  The 
cysts  usually  contain  clear  and  thin  mucus. 
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Carcinoma  of  the  mamtna  is  distinguislied  from  adenoma  by  i 
growth  of  the  epithelia  into  the  connective-tissue  spaces  and  a  c 
queut  destructive  character.  The  new  cells  are  arranged  in  colum 
(earcinonia  simplex)  and  tubular  groups  (adenocarcinoma).  Meda] 
lary  and  scirrhous  carcinomata  are  common,  (.'aroinoma  gelatinot 
is  sometimes  found,  and  a  cystic  tumor  of  tliis  type  results  from  dila 
Uition  of  the  proliferating  glands. 

Carcinoma  tubulosum  affects  the  lacteal  ducts,  and  contains  nests  0 
cells  which  reiiemble  ducts.     Carcinoma  acinosum  starts  in  the  ataoi] 
and   resembles    them    microscopically.      Epithelioma  of   the  nip|J 
occurs. 

Cysticercus  and  echinococcua  are    the    only  auinial   jiarasites   i 
importance  in  the  breast. 


B.    DISEASES  OF  THE  MALE  GENITALS. 

Malformation. 

In  the  male  the  genital  gland  becomes  the  testis,  the  Wolffian  duct^ 
furnishes  the  vas  deferens  and  the  tail  of  the  epididymis,  the  upper 
section  of  the  primitive  kidney  (Wolffian  body)  forms  tlie  head  of  the 
epididymis  and  from  its  lower  part  the  paradidymis  develops,  while  the 
prostate  sinus  (uterus  masculinus)  is  formed  from  the  JMuIlerianduot 
The  testis  lies  at  first  on  the  posterior  abdominal  wall,  covered  by  tboa 
peritoneum.     Complete  descent  of  the  testis  transfers  it  to  the  bottc 
of  the  scrotum,  and  on  its  way  it  pushes  before  it  a  double  serouM 
aac,  the  processus  vaginalis  peritonei.     The  sac  is  closed  off  later  hfM 
fibrous  tissue. 

Anorch'ui  is  complete  absence  of  the  testes,  and  with  it  the  iofaDtila'l 
type  persists.    MicrorcMa  implies  imperfect  development  of  one  or  both  J 
oi^ns,  and  monorchia  the  absence  of  one.     Imperfect  descent  of  t 
testis  is  called  crifptorchUm,  and  is  either  unilateral  or  bilateral, 
testis  may  remain  in  the  abdomen  or  in  the  canal.     Cpyptorchiam  is^ 
commoner  with   the   newborn  than   the  adult,  for  the  testis  often 
descends  later.     When  the  normally  descended  testis  does  not  develop, 
the  condition  is  called  hypoplasia.     Tu   the  retained  oi^n  primary 
tumors    (sarcoma)    may   develop,    antl    with    cryptorchism    inguinal 
hernia  is  common.     The  empty  half  of  the  scrotum  ntrophies. 

.Aberration  or  dystopia  of  the  testis  is  a  false  position  of  the  ot^n, 
as  in  the  perineum  or  at  the  crural  ring.     Traumatii^  luxation  may 
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also  occur.  Inversion  may  be  caused  by  torsion  of  the  cord,  and 
places  the  epididymis  in  front  and  the  testis  behind. 

When  the  vaginal  process  of  the  peritoneum  does  not  close,  inguinal 
or  scrotal  hernia  and  also  congenital  hydrocele  are  possible. 

The  vas  deferens  and  seminal  vesicle  may  be  absent  on  one  side,  or 
the  vas  may  be  closed  or  end  blindly  without  connection  with  the 
testicle,  or  open  into  the  urethra. 

The  epididymis  may  share  in  anomalies  of  the  testis  or  lack  some 
of  its  parts,  as  the  cauda. 

The  penis  may  present  aplasia,  hypoplasia,  or  defect  of  the  corpora 
cavernosa,  or  be  doubled  and  fissured.  Hypospadias  is  present  when 
the  urethra  opens  on  the  under  surface  of  the  penis,  epispadias  when 
it  opens  on  the  upper  surface.  Congenital  penile  fistula  is  due  to 
fusion  of  the  vasa  deferentia  to  an  independent  canal,  opening  above 
the  urethra.  Bony  plates  in  the  prepuce,  atresia  with  congenital 
phimosis,  hyperplasia  and  elephantiasis  of  this  structure  and  the 
scrotum,  are  other  malformations  of  the  parts. 

Diseases  of  the  Testis,  Epididymis,  Tunica  Vaginalis,  and 

Spermatic  Cord. 

The  testicle  and  epididymis  are  the  glandular  parts  of  the  seminal 
apparatus,  and  their  seminal  canals  empty  first  into  the  vas  of  the 
epididymis,  and  thus  into  the  vas  deferens.  On  section  the  testis 
presents  bands  of  fibrous  tissue  which  run  from  the  inner  side  of  the 
albuginea  to  the  corpus  Highmori,  itself  a  mass  of  fibrous  tissue,  and 
between  the  septa  lie  the  seminal  canals  and  a  little  delicate  connec- 
tive tissue.  In  these  fibrous  structures  run  the  vessels.  The  canals 
are  made  up  of  various  kinds  of  epithelial  cells  on  a  tunica  propria, 
and  in  certain  of  these  cells  spermatogenesis  takes  place. 

The  vas  of  the  epididymis  terminates  blindly  at  one  end  as  the 
vasa  aberrautia.  The  vas  deferens,  with  the  pampiniform  plexus  of 
veins  and  the  spermatic  artery,  runs  to  the  seminal  vesicle  of  the 
same  side,  and  consists  of  fibrous  tissue,  smooth  muscular  fibres  and 
a  lining  of  cylindrical  epithelium. 

The  tunica  vaginalis  of  the  testis  has  two  layers,  the  inner  fused 
with  the  tunica  albuginea,  the  outer  separated  from  it  by  a  serous 
interval,  the  cavum  vaginale. 

Regressive  Processes.  Fatty  changes  and  pigmentation  may 
affect  the  stroma  and  the  canals  of  the  testis,  and  the  walls  of  the 
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canals  are  apt  to  be  hyaliDe  aod  swollen.  In  the  groan  the  oi^&n  is 
small,  yellowisli,  or  even  brownish,  and  varies  in  consistence  with 
excess  of  fat  or  of  fibrous  tissue. 

Atrophy   may  be  senile  or  presenile.     The  atrophy   of   old 
resembles   that   which  occurs  with    generail    cachexia,   orchitis, 
pressure  of  hydrocele,  tumors,  and  herniic.     In  other  cases  there  ut 
a  neurotic  lesion,  as  injury  to  the  cerebellum,  concussion  of  the  brain, 
and  paraplegia,  or  a  circulatory  disorder,  as  atheroma.     Ileeection  of 
the  vas  may  lead  to  similar  atrophy. 

A  commonly  associated  condition  is  azoospermia,  in  which 
spermatozoa  are  diminished  or  lacking,  or  cannot  be  discharged  o< 
to  occlusion  of  some  of  the  seminal  channels. 

Disorders  of  Oirculation.  Varicocele  is  a  dilatation  of  the  veins 
of  the  pampiniform  plexus,  the  separate  veins  becoming  thick  aud 
tortuous,  which  commonly  develops  in  young  subjects,  Hemorriiage 
may  follow  iujuries  and  in6ammation. 

Closure  of  the  internal  spermatic  artery  or  the  spcrmalic  vein  leads 
to  atrophy  of  the  testis,  hemorrhagic  infarction,  necrosis,  or  gangrene. 
Anemia  of  the  testis  may  be  due  to  pressure  from  fluid  in  the  serous 
sheath  ;  venous  congestion  is  due  to  compression  of  the  spermatic 
veins,  as  by  epididymitis  with  swelling  of  the  part.  In  the  epididy- 
mis similar  lesions  may  occur. 

Inflammation.  These  lesions  include  orchitis,  epididymitis, 
periorchitis. 

Primary   orchitis   is   usually  traumatic.     Secondary   orchitis 
follow  extension  of  gonorrheal  or  other  lesions  from  the  uret! 
bladder,  or  prostate,  or  hematogenic  infection  in    cases  of  vario] 
ulcerative  endocarditis,  glanders,  etc. 

Acute  orchitis  causes  redness  and  swelling  of  the  testis  and  a  serous 
exudate  into  the  serous  cavity  (acute  hydrocele).  Microscopically 
the  tissue  is  infiltrated  with  fluid  and  round  cells,  and  small  hemor- 
rhages may  be  present.  Purulent  orchitis  may  become  encapsuled, 
and  its  exudates  may  thicken  and  become  atheromatous,  or  contain 
cholesterin  and  calcareous  salts,  or  the  tunica  albuginea  may  be  per- 
forated and  the  granulations  appear  as  a  fimrpi«  beiugnun.  Forma- 
tion of  scars  or  further  progress  to  gangrene  may  follow. 

Clironic  orchitis  produces  great  thickening  of  the  fibrotia  septa^ 
generally  or  in  parts  of  the  organ,  often  affecting  the  corpus  of  High- 
more,  and  accompaui»1  with  atrophy  and  degeneration.  On  section 
the  atrophic  organ   presents  the  thick  line  of  fibrous  tissue,  with  a 
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few  yellow  masses  of  parenchyma  between^  all  enclosed  in  a  thicker 
albuginea. 

EpididsrmitiB  is  usually  caused  by  infection  through  the  spermatic 
cord.  Hyperemia,  edema,  and  swelling,  with  desquamation  of  the 
epithelia  and  distention  of  the  canals  with  pus  and  mucus,  are  the 
various  features  of  the  lesion.  It  is  usually  gonorrheal,  and  com- 
pletely resolves,  but  abscesses  and  chronic  inflammation  are  other 
possibilities,  and  the  latter  causes  occlusion  of  the  vas  deferens. 
Cystic  dilatation  of  the  vas  develops  at  times.  The  inflammation 
may  pass  from  the  epididymis  to  the  testis  and  surrounding  tissues. 

Hydrocele  is  usually  the  result  of  inflammation  of  the  serous  cover- 
ing of  the  testis.  In  simple  cases  the  fluid  is  serous  or  cloudy  with 
fibrin.  It  exudes  after  injuries,  gonorrheal  infection  and  with  other 
lesions  of  the  parts,  and  may  fill  the  cavity  to  distention ;  as  much 
as  3  litres  has  been  observed.  When  blood  is  mixed  with  the  exudate 
the  lesion  is  known  as  hematocele,  or  this  condition  may  develop 
apart  from  inflammation  with  the  hemorrhagic  diathesis  and  scurvy. 
When  the  fluid  contains  spermatozoa,  from  the  free  communication 
of  a  vas  aberrans  with  the  serous  cavity,  it  is  called  spermatocele, 
which  may  arise  also  from  cystic  enlargement  of  the  aberrant 
canals. 

Purulent  periorchitis  is  usually  traumatic  or  follows  suppuration  in 
the  testis  or  scrotum.  The  pus  collects  in  the  serous  cavity,  and  may 
thicken  and  heal,  with  obliteration  of  the  space. 

Chronic  periorchitis  is  often  the  sequel  of  acute  inflammation,  from 
injections  of  iodin,  gonorrheal  and  other  infections,  or  develops  with 
chronic  orchitis.  Serous  exudate  may  be  present,  or  fibrinous  and 
organizing  material ;  the  latter  is  called  plastic  periorchitis.  The 
serous  membrane  becomes  thickened,  and  the  scars  may  be  converted 
into  cartilage  or  bony  tissue,  or  adhere  to  each  other.  Floating 
bodies  may  also  form,  as  in  joints,  from  thickened  fibrin.  Hematocele 
occurs  from  the  bleeding  granulations. 

Funiculitis,  or  inflammation  of  the  vas  deferens,  may  be  traumatic 
or  gonorrheal,  and  phlebitis  of  the  adjacent  veins  and  fibrous  indura- 
tioD  of  the  cord  itself  are  common  results.  Peri^pemiatitis  is  the 
name  sometimes  given  to  inflammation  of  the  tissue  about  the  cord. 
Congenital  hydrocele  of  the  processus  vaginalis  occurs  when  the 
canal  does  not  close,  and  the  exudate  may  be  displaced  into  the 
abdomen.  If  the  closure  of  the  canal  is  partial,  in  the  open  spaces 
hydrocele  of  the  cord  may  develop.      Hemaiomn  funiculi  means  a  col- 
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t  henuo^a  S  ma  exadatitMll 


r>f  Aenim  in  tfae  aac  of  an  ingnioal  berois. 

InHectioiu  Qranolomata.  TabetenlMia  of  the  testia  aod  epididr- 
min  may  )re  ;<econ<laiy  t/j  any  other  form  of  genrtal  lesioa,  or  dtw  to 
hpmato^enic  infe<-tioD,  ao'i  it  ^A  poaeible  that  the  o^an  may  be  tlie 
fint  point  of  ilepinit  for  l>aciUi  which  ctrcolate  in  the  blood ;  and  it 
lA  flOggiMtive  tljat  the  tnbercular  lesion  sometimes  follows  tiaiiiiiatiain 
of  the  organs.  The  nrethra  ia  the  port  of  entry  for  primary  affec- 
tionn. 

The  extension  of  tuberculoaiH  to  the  testis  affects  the  epEdidyrais 
first  and  then  the  testis,  and  here  the  corpus  of  Highmore  is  iovolvML 
The  epiUielia  of  the  canals  proliferate,  giant  cells  develop  and  necrotic 
ehange*  follow.  Caseation  of  the  walls  occludes  the  lomina.  Large 
msMiea  of  ^a^cjiiH  appearance  result  from  rlestruclion  of  the  canals  and 
itiirronndiiig  i^troma.  Fihrous  hyperplasia  and  encapsnlation  may 
shnt  olT  the  foirus,  but  newer  ones  form,  and  the  process  thus  resembles 
caHe<iii9  bronchitis  and  peribronchitis,  ^lany  small  nodules  or  a  few 
lai^  ones  are  observed,  and  the  organ  is  decidedly  enlai^etl. 

In  the  hematogenous  lesions  interstitial  tnl>ercles  are  found. 

The  tiuiii»  prtsents  tubercles  or  caseous  masses,  serous  exndateB, 
and  adhesions.  When  the  tuberculous  granulations  rupture  the 
tunif^  vaginalis  and  the  scrotum,  fistulie  and  Jangua  maliffnuJi  tradin 
rcMult.  The  lesion  occurs  fairly  often  and  at  uny  time  of  life,  and 
may  be  bilateral  but  of  ilifferent  stages  on  the  two  sides. 

TulterculoMis  of  the  vas  deferens  may  be  associated  with  such 
IcsioiiH,  anil  causes  (swcation  in  the  walls  and  plugging  of  the  lumen. 

Syphilis.  This  disease  usually  affects  the  testicle  first  and  the 
epididymis  later.  Indurating  orehitis  of  the  usual  ^-pe  may  Ite  the  J 
form  of  the  lesion.  Congenital  cases  are  bilateral.  The  corpus  of  1 
Highmore  and  the  fibrous  septa  become  infiltrated  with  mast  ceUs^f 
among  others,  and  atrophy  with  induration  follows.  Small  or  large  I 
caseous  gummata  may  be  found  in  the  fibrous  tissue.  They  are  sui^l 
rounded  at  times  by  a  fibrous  capsule  from  which  radiate  fibrous  I 
bauds.  Kupture  of  the  coverings  of  the  testis  with  fungous  granala-  I 
tious  may  nho  l>€  oliservml.  The  organ  in  general  is  small  and  J 
scarred  and  very  dense.  The  coats  are  thickened,  adherent  or  also  I 
caseous,  and  serous  or  adhesive  periorchitis  is  apt  to  aeeompany  tba  I 
process ;  the  disease  develops  late  with  constitutional  syphilis^  I 
(hinitna  and  fibrosis  of  the  epididymis  and  cord  are  frequent. 

Ivcprous  and  leukemic  nodules  may  be  found  in  the  testis. 
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Hypertrophy  may  be  compensatory  in  the  young  for  the  loss  of  the 
accompanying  organ.  Regeneration  of  the  glandular  epithelium  may 
occur. 

Tumors  are  usually  mixed  in  character.  Fibroma^  chondroma, 
myxoma,  and  sometimes  rhabdomyoma  and  osteoma  are  observed. 
Melanosarcoma  and  round-celled  forms,  endothelioma  and  mixed 
tumors,  and  cystosarcoma  from  dilatation  of  seminal  canals  have 
also  been  found.  These  sarcomatous  tumors  are  malignant  and  make 
metastases.  Carcinoma  is  frequently  medullary  or  combined  with 
adenoma.     Chondrocarcinoma  may  develop. 

Papillary  and  proliferating  cystic  tumors,  like  those  of  the  breast, 
sometimes  are  found,  and  combinations,  as  cystochondroma,  consisting 
of  tumors  with  cavities  lined  with  epithelium  and  containing  sero- 
mucous  material  or  masses  like  those  in  cholesteatoma.  Dermoid 
cysts  and  teratomata  are  less  frequent  than  in  the  ovary.  Simple 
cysts  of  the  testis  or  the  epididymis  may  be  due  to  retention  or  sper- 
matocele from  vasa  aberrantia. 

Injuries  of  these  organs  include  punctured  and  bullet  wounds,  and 
crushing,  and  result  in  hemorrhage,  inflammation,  and  formation  of 
scars.  With  division  of  the  scrotum  the  granulations  may  be  termed 
fungus  benignus  testis. 

Diseases  of  the  Prostate. 

This  gland  consists  of  a  few  glandules  clothed  with  cylindrical 
epithelium  embedded  in  muscular  tissue. 

Prostatitis  in  most  cases  follows  extension  of  a  neighboring  inflam- 
mation, especially  from  the  urethra  with  gonorrhea,  but  it  arises  also 
with  injury  and  from  thrombophlebitis  of  the  prostatic  veins.  Tem- 
porary hyperemia,  edematous  swelling  which  may  compress  the  urethra, 
or  purulent  infiltration,  may  result.  The  abscess,  if  small,  may  be 
encapsuled,  but  it  frequently  spreads  to  the  vicinity  and  perforates 
into  the  rectum  or  urethra.  General  infection  may  be  due  to  puru- 
lent thrombi  in  the  prostatic  plexus  of  veins. 

Tuberculosis  of  any  part  of  the  genital  system,  but  most  often  of  the 
epididymis,  is  associated  with  miliary  tubercles  or  large  caseous  foci 
in  the  prostate,  and  perforation  into  various  hollow  organs  may  com- 
plicate the  lesion. 

Hypertrophy  is  very  common  in  old  age,  from  increase  of  the  gland- 
ular tissue  or  from  fibromyomatous  hyperplasia  of  the  stroma.  The 
gland  is  then  hard,  and  on  section  the  bands  of  fibrous  tissue  may  be 
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seen.  Adenomatous  growth  of  the  glandular  canals^  with  budding 
from  the  single  tubes,  makes  the  gland  large  and  soft,  of  a  uniform 
grayish  yellow  on  section,  and  light  pressure  squeezes  out  a  milky 
fluid  due  to  fatty  degeneration  of  the  epithelium.  Small  cysts  of  the 
tubules  may  also  be  noted.  Large  cysts  develop  from  rudiments  of 
Miiller's  ducts.  The  middle  lobe  of  the  gland  is  most  often  hyper- 
trophied,  and  as  this  compresses  the  urethra  and  the  vesical  neck  it 
causes  difficulty  in  expulsion  of  the  urine,  and  leads  to  hypertrophy 
of  the  bladder,  retention  of  urine,  and  cystitis. 

Atrophy,  fatty  degeneration,  hyaline  and  fatty  changes  in  the  mus- 
cular fibres,  hyaline  thickening  of  the  walls  of  the  glands,  and  pigmen- 
tation with  brownish  granules  are  the  most  common  regressive  lesions. 
They  accompany  inflammations  or  follow  them,  and  often  result  from 
castration.  Upon  this  fact  is  based  the  operative  treatment  of  pros- 
tatic hypertrophy  by  castration. 

Corpora  amylacea  and  other  prostatic  concrements  are  very  common, 
and  are  probably  explained  as  hyalin  deposited  in  dead  cells  from 
the  secretion  of  the  gland.  Sometimes  they  give  the  amyloid  reaction, 
others  contain  lime  salts  and  brown  pigment.  The  larger  specimens 
are  concentrically  marked,  and  may  project  into  the  urethra. 

Tumors  of  the  prostate  include  adenoma,  lymphosarcoma,  and  adeno- 
sarcoma,  and  primary  or  secondary  carcinoma,  the  latter  from  the 
rectum  or  by  transformation  of  an  adenoma.  Carcinoma  causes 
destructive  ulceration  of  the  distorted  urethra  and  adjacent  tissues, 
and  early  metastases  to  bones  and  elsewhere. 

In  Oowper's  glands,  urethral  and  prostatic  inflammations  commonly 
cause  similar  lesions,  and  these  may  go  on  to  the  production  of 
abscesses.  The  gland  may  swell  to  the  size  of  a  bean.  Fistulie, 
occlusion  of  the  ducts,  cysts,  and  complete  destruction  are  the  various 
terminations  of  these  lesions. 

Diseases  of  the  Seminal  Vesicles  and  the  Ejaculatory  Ducts. 

Catarrhal  and  purulent  inflammation  may  pass  from  the  vas  defer- 
ens to  the  vesicles,  and  dilatation,  abscesses,  perforation,  or  in  chronic 
cases,  great  thickening  of  the  walls  may  follow.  Concrements  with 
enclosed  spermatozoa  sometimes  form  in  the  cavity. 

In  tubercjulosis  of  the  genito-urinary  organs  the  vesicles  are  fre- 
quently much  involved,  and  their  mucous  lining  is  caseous  and  their 
cavities  filled  with  caseous  material  at  timers.  Isolated  tubercles  result 
probably  from  the  access  of  single  bacilli  from  the  testes.     The  ejacu- 
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latory  duct8  are  uaually  involved  in  such. lesions  and  may  be  occluded. 
Retention  cysts  of  the  vesicles  follow. 

Carcinoma  as  a  primary  tumor  has  very  rarely  been  observed  in 
the  seminal  vesicles. 

Diseases  of  the  Penis  and  the  Scrotum. 

Injuries  of  the  penis  include  crushing  of  the  organ,  so-called  frac- 
ture, when  the  investing  fibrous  sheath  is  ruptured,  penetrating 
wounds  from  the  urethra  with  consequent  infiltration  of  urine  and 
necrosis  of  the  tissues,  and  luxation  to  the  inguinal  region.  Severe 
hemorrhage  from  the  corpora  cavernosa  may  accompany  such  trau- 
matism, and  after  healing  the  fibrous  scars  may  distort  the  organ. 

Balanitis  is  an  inflammation  of  the  glans,  and  is  usually  associated 
with  balanoposthitis,  a  similar  inflammation  of  the  prepuce.  Gonor- 
rhea, chancre,  and  chancroid,  decomposition  of  smegma,  and  mechan- 
ical injuries  may  be  the  causes  of  the  inflammation.  When  the  prepuce 
is  swollen  the  condition  is  termed  phimosisy  and  when  the  prepuce 
is  also  irreducibly  retracted,  paraphimosis.  The  latter  condition 
arises  without  inflammation  when  the  opening  of  the  prepuce  is  too 
small  and  it  is  forcibly  drawn  back,  causing  venous  stasis  and  swell- 
ing of  the  glans.  If  not  relieved,  gangrene  of  the  glans  may  result. 
In  total  phimosis  the  urine  may  be  retained  and  dilate  the  part  to 
the  size  of  the  fist.  Small  collections  of  pus  are  found  with  balanitis. 
The  two  layers  of  the  cavity  of  the  prepuce  often  become  adherent  in 
places. 

Inflammation  of  the  corpora  cavernosa  follows  injury,  extension  of 
inflammation,  and  hematogenic  infection.  It  may  be  diffusely  puru- 
lent, or  single  abscesses  form  which  empty  through  the  urethra  and 
leave  dense  scars. 

Chancres  are  commonest  about  the  glans,  and,  if  seated  at  the 
frenum,  either  a  tubercular  or  a  syphilitic  ulcer  may  break  through 
into  the  urethra.  Syphilitic  scars  in  the  scrotum  lessen  the  movability 
of  the  skin  upon  parts  beneath.  Fungous  granulations  have  been 
mentioned.  Broad  and  acuminate  condylomata  have  a  less  intimate 
oonnection  with  subcutaneous  tissues  than  the  carcinomata. 

Papillary  epithelioma  is  apt  to  begin  in  the  glans  or  the  prepuce, 
and  often  with  phimosis.  It  may  be  confused  with  papillary  condy- 
l6ma.  Lipoma,  steatoma,  cutaneous  horns,  and  telangiectases  are 
other  lesions  observed  in  these  parts.  Elephantiasis  of  the  prepuce 
occurs.     In  the  scrotum  elephantiasis  frequently  develops  in  tro]>ical 
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tMiiintrioH  iiiul  oonvertiH  it  into  a  thickened  sac  as  large  as  the  head, 
into  wlii(*h  the  penis  in  retracted,  or  the  lesion  may  affect  the  penis 
niso.  ICpitliolionia  in  the  form  of  several  ulcerating  nodules  occurs 
in  ('hininov-sw(H'|H%r8  and  workers  in  paraffin.  Atheroma,  dermoid 
i\v.st?i,  luid  tvmtoina  of  the  scrotum  are  rather  frequent 

Pn'p\itial  stone's  rtwilt  from  collection  and  inspissation  of  the  local 
.Mvri'tion.  with  epithelial  descpiamation  and  precipitated  urinary  salts. 


CHAPTER   XV. 


DISEASES  OF  THE  SKIN. 


The  skin  ooDaiatB  of  three  layers,  as  follows : 

1.  Epidermis,  presenting  from  without  inward,  the  stratum  | 
coraeum  or  homy  layer,  with  the  stratum  lucidum  as  its  lower  por-  ' 
tion,  then  a  layer  of  polygonal  cells  with  granular  protoplasm,  the  ' 
stratum  granulosum,  beneath  this  a  layer  with  prickles,  the  stratum  I 
spinosum,  and  below  this  a  layer  of  cylindrical  palisade  cells,  the  ' 
basal  layer,  or  stratum  cyliodricum.  The  last  three  together  form 
the  rete  Malpighi. 


atntuir  conrnm. 


Lower  margin  of 


9B  teciion  (hrangb  thebimui  sptdMinli;  UndMpetUirernf  tbe  Malplgtalan  strBlom 


2.  The  cutis  presents  the  cutis  vasculosa,  beneath  the  epidermis, 
which  sends  papillary  bodies  into  the  epidermis  and  betwetiu  these 
presents  epithelial  prooesste.  The  cutis  vasculosa  consists  of  col- 
lagenous fibres  in  a  meshwork  and  elastic  fibres  mingled  with  these, 
and  is  richly  providetl  with  vessels  and  nerves.  The  deeper  cutis 
propria  has  few  vessels  and  consists  of  bundles  of  conneciive  tissue 
36  (  5«1  ) 
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arranged  in  large  rhomboid  spaces,  whose  greatest  diametei^  lie 
parallel  with  the  planes  of  cutaneous  tension.  These  bundles  are 
covered  with  a  network  of  elastic  fibres. 

3.  The  subcutis  is  made  up  of  collagen  bundles  and  elastic  fibres, 
and  contains  large  quantities  of  fat. 

The  general  surface  is  marked  by  large  folds  about  the  joints  and 
fine  subdivisions  which  are  especially  distinct  about  the  hands. 

Functionally  the  epidermis  and  the  cutis  vasculosa  are  closely 
related,  both  in  normal  and  in  pathological  conditions,  and  as  the 
cutis  propria  presents  fewer  lesions  it  is  considered  as  the  cutaneous 
stroma,  and  the  former  structures  are  grouped  as  the  parenchyma. 

Alterations  in  the  Cutaneous  Pigmentation. 

The  normal  pigment  of  the  skin  is  melanin,  free  from  iron,  and  lies 
in  granules  in  the  lowest  layer  of  the  epidermis,  especially  in  the 
basal  layer.,  It  is  probably  derived  from  the  specific  activity  of  the 
cells  here  and  not  directly  from  the  blood.  Since  the  cells  normally 
proceed  outward  to  the  surface  and  become  free  from  pigment  we 
assume  that  it  is  converted  into  a  colorless  substance.  Some  of  the 
cells  of  the  connective  tissue  contain  pigment  also.  The  normal 
pigment  is  increased  in  the  following  conditions : 

In  pigmented  lUEm  the  pigment  lies  in  large  so-called  nevus  cells, 
and  outside  of  these  in  the  connective  tissue  and  the  epithelia. 
Najvus  pigmentosus  may  be  of  small  or  broad  extent  and  flat,  or 
warty  (nsevi  verrucosae).  Similar  small  collections  are  known  as 
ephelides  or  freckles,  which  develop  under  the  influence  of  sunlight 
on  the  uncovered  skin  and  disappear  during  the  winter.  They  are 
most  marked  in  blondes  about  the  sixth  to  eighth  year,  and  are 
usually  lost  in  old  age. 

Lentigo  is  the  name  of  nevus-like  spots,  of  the  size  of  a  pin's  head 
or  a  lentil,  which  are  not  congenital  but  acquired  in  later  life. 

Other  cases  of  pigmentation  occur  with  physiological  and  patho- 
logical  conditions,  and  especially  with  functional  activities  of  th< 
genital  system.  Chloa.wia  uferlnuia  occurs  in  pregnant  women  and 
those  suffering  from  disease  of  the  genitals,  and  has  a  physiological 
type  in  the  common  darkening  of  the  areohc  and  the  linea  alba  in  preg- 
nancy. CMoasnui  cachediconim  accompanies  exhausting  diseases,  as 
phthisis,  and  similar  pigmentation  is  observed  with  congenital  syphilis. 

Thermic  and  mechanical  causes  lead  to  other  cases  of  pigmentation, 
and  are  known  as  chloasma  caloricam,  ioxicum  (cantharides,  arsenic). 
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or  traumaticum,  and  in  the  course  of  va)rious  diseases  of  the  skin 
similar  pigmentation  is  very  frequently  observed.  Part  of  this  is 
due  to  hemorrhage  and  transformation  of  the  blood  pigments,  but 
more  frequently  and  persistently  to  specific  epithelial  activity. 

General  increase  of  the  physiological  pigment  is  a  symptom  of 
Addison's  disease. 

After  hemorrhage  into  the  skin  both  hemosiderin  and  hematoidin 
are  found  in  granules  and  crystals.     (For  icterus,  see  p.  75.) 

Argyria  is  an  example  of  pigmentation  from  ingested  matter  and 
occurs  with  long  use  of  nitrate  of  silver.  It  consists  of  precipitates 
of  silver  of  grayish-brown  color.    Tattooing  also  colors  the  surface. 

Leucoderma  is  due  to  decrease  of  the  cutaneous  pigment,  and  in  a 
congenital  form,  knovm  as  albinism,  affects  the  skin,  eyes,  hair,  or 
only  certain  parts,  as  groups  of  hairs  or  small  areas  of  skin. 

Vitiligo,  or  leucopathia  aequisita,  causes  circumscribed  spots  of 
decoloration,  and  the  hair  may  lose  its  color  in  these  areas,  and  as 
the  condition  spreads  the  entire  surface  may  become  lighter.  Certain 
sections  may  become  darker. 

Leucoderma  syphilitica  is  commoner  among  women  than  men,  and 
especially  about  the  neck.  It  is  probably  due  to  resorption  of  pig- 
ment during  the  specific  exanthem.  A  similar  change  accompanies 
psoriasis. 

Disorders  of  Circulation. 

Congestion  of  the  skin  is  called  erythema^  in  small  spots  it  is  termed 
roseola.  During  life  slight  pressure  causes  these  congestions  to  disap- 
pear, but  after  death  they  are  seldom  to  be  recognized. 

Erythema  may  be  reflex,  due  to  heat,  wounds,  and  poisons,  and 
accompanies  many  exanthematous  diseases.  In  these  latter  cases  the 
effect  is  due  to  local  action  of  the  micro-organ  isra  and  to  reflex  from  the 
action  of  its  toxins.      Erythema  leads  into  inflammation  very  often. 

Passive  congestion  is  more  easily  observed  on  the  cadaver,  most 
clearly  in  the  lips  and  extremities.  The  skin  is  livid  and  its  vessels 
may  be  seen,  and  after  a  time  the  diffusion  of  the  blood  pigments 
produces  spots  of  cinnabar  red  upon  a  livid  backj^round. 

Atonic  or  asthenic  hyperemia  of  the  skin  is  due  to  insufficient 
supply  of  arterial  blood  and  inability'  of  the  capillaries,  accustomed 
to  a  laru^er  stream,  to  accommodate  themselves  to  the  smaller.  It 
occurs  in  the  palm,  the  nails,  lips,  nose,  and  ears,  which  normally  are 
full  of  blood,  and  hence  they  become  cyanotic  with  lessening  cardiac 
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activity,  from  failure  of  the  blood  to  flow  out  of  the  capillaries. 
Similar  hyperemia  comes  under  observation  with  central  nervous 
lesions,  frost-bite,  and  bed-sores,  in  which  anemia  first  results  from 
pressure  and  then  the  vessels  become  atonic. 

General  anemia  is  distinct  in  the  cadaver  after  death  from  hemor- 
rhage or  anemic  diseases.  Local  anemia  may  be  due  to  local  pressure, 
or  vasomotor  contraction  from  cold.  Probably  ergot  causes  a  similar 
vasoconstrictor  effect  from  the  central  nervous  organs. 

Edema  of  the  subcutaneous  tissues  is  called  aruisarca  or  hyposarat, 
and  causes  the  skin  to  swell.  If  of  doughy  consistence  it  retains  the 
pressure  of  the  finger  for  a  time.  The  fluid  loosens  the  bundles  of 
fibrous  tissue  and  may  be  pushed  from  place  to  place.  This  condi- 
tion is  common  with  stasis  from  local  or  general  causes,  and  is  most 
often  observed  with  dyscrasia  in  certain  regions  of  the  body.  Edema 
of  the  papillary  layer  is  always  local  and  causes  a  bulging  of  the  sur- 
face, which  gradually  subsides  into  the  surrounding  skin,  and  is  called 
an  edematous  papule.  The  type  is  seen  in  urticaria.  Both  of  these 
forms  of  cutaneous  edema  may  occur  with  local  causes,  as  bites  of 
insects,  irritation  by  nettles,  and  by  certain  drugs  and  foods.  Many 
persons  are  particularly  disposed  to  such  urticaria.  Nervous  influences 
produce  the  lesion  at  times.  Urticaria  is  distinguished  from  inflam- 
mation by  the  rapid  disappearance  of  the  swelling,  but  it  may  also  be 
the  initial  stage  of  an  inflammation.  Active  edema  may  occur  in  the 
same  places  where  the  passive  form  is  usually  most  marked,  as  in 
the  eyelids  and  the  scrotum.  Edema  fugax  is  usually  due  to  nervous 
influences. 

Chronic  edema  of  the  skin  may  result  in  hyperplasia  of  its  elements, 
as  elephantiasis,  or  in  myxedematous  changes. 

Hemorrhages  occur  in  the  skin  and  from  it  in  many  varied  condi- 
tions, and  have  names  according  to  the  form  of  the  bleeding. 

Petechice  are  small  spots,  sharply  outlined ;  t'ibices  are  longer  strijws ; 
ecchymoHe^i  are  large  and  flat,  with  irregular  boundaries ;  and  larger 
collections  with  clearer  outlines  are  sm/f/illations. 

Cutaneous  hemorrhage  may  be  traumatic  or  accompany  infectious 
diseases,  scurvy,  and  pernicious  anemia.  In  ulcerative  endcxsirditis 
small  hemorrhagic  infarctions  may  occur.  Other  non-traumatic 
hemorrhages  are  called  purpura,  and  divided  as  purpura  heBmorrhagica 
(morbus  nuiculosus  of  Werlhoff),  rheumatica,  and  senilis.  Some  cases 
of  purpura  are  due  to  infection,  chemical  action,  alterations  of  the 
blood,  or  nervous  influences. 
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Inflammatioxi. 

Cutaneous  inflammations  may  affect  the  parenchyma  or  the  deeper 
layers. 

(a)  Inflammation  of  the  Parenchyma.    The  slightest  grades  of 

cutaneous  inflammation  are  associated  with  active  hyperemia  and 
slight  exudation,  and  are  superficial  and  temporary.  Among  such 
are  many  infectious  and  toxic  erythemas,  as  in  scarlet  fever,  measles, 
etc.,  and  these  are  seldom  noticeable  in  the  cadaver.  The  epidermis 
may  desquamate  after  the  lesion  subsides. 

More  severe  forms  with  swelling  of  the  skin  may  be  diffuse  or 
localized.  In  the  latter  case  the  inflammatory  papule  forms,  a  cone- 
shaped  elevation  of  the  skin  from  edema  of  the  papilla  and  epidermis ; 
there  may  be  larger  nodules  and  wheals.  The  exudation  of  serum 
converts  the  papule  to  a  vesicle.  Severe  irritation  may  be  followed 
by  copious  serous  exudation,  and  a  large  section  of  the  skin  (epider- 
mis) may  be  raised  from  its  bed.  The  fluid  collects  between  the 
papillsB  and  the  epidermis.  In  other  cases  the  fluid  spreads  through 
the  interepithelial  spaces  and  distends  them,  or  softens  and  breaks 
down  the  cells  (colliquative  necrosis).  The  contents  of  the  vesicles 
is  clear  serum  with  few  leucocytes,  and  the  cover  either  dries  or 
ruptures,  and  healing  follows.  If  the  inflammation  persists  the 
secretion  may  escape  externally  and  dry  to  crusts  and  scales. 

When  the  contents  of  the  vesicle  become  purulent  it  is  called  a 
pustule,  and  this  may  furnish  a  moist  discharge  or  crusts  of  yellow 
or  brownish  color,  without  the  subsequent  formation  of  scars. 

Mechanical,  thermic,  and  toxic  causes  produce  such  lesions,  and 
trophoneurotic  influence  is  at  times  important,  as  in  herpes  with 
lesions  of  the  spinal  ganglia.  In  prurigo  and  herpes  of  the  lip 
and  genitals  the  nerves  play  a  large  part.  Reflex  edema  has  been 
mentioned.     The  various  forms  of  exanthemata  follow : 

Measles.  Round,  flat,  or  little  elevated  spots  with  central  nodule, 
never  uniformly  confluent ;  catarrh  of  the  air  passages  and  catarrhal 
pneumonia  common  ;  scaling  afterward,  branny. 

Scarlatina.      Flat  or  slightly  elevated,  first   on    neck,  red  spots 
'which  quickly  spread  and  fuse,  of  uniform  color ;    catarrh  of  the  air 
passages,  pharyngeal  diphtheria,  pneumonia,  nephritis,  etc.,  common ; 
desquiimation  lamellated. 

Erythema  Exudativum  Multiforme.     Congestion  and  edema  of  skin 
^papillae),  which  latter  remains  after  the  hyperemia ;  begins  with  small 
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papules  which  grow  to  the  size  of  a  penny  and  become  depressed  in 
the  middle ;  blebs  and  other  eruptions  may  occur ;  probably  infectious. 

Eczema.  Begins  with  stadium  papxdoBumy  followed  by  dadium  re^- 
idUosuTrif  pustules  may  form  later.  Papules  and  pustules  may  break 
and  form  excoriations  which  excrete  thin  fluid,  stadium  nwdidans ; 
drying  with  crusts  makes  the  stadium  crustosum;  pus  beneath  the 
crusts,  the  stadium  impetiginosum  ;  chronic  desquamation,  the  stadium 
sqiuim^sum.  A  single  case  seldom  goes  through  all  these  stages. 
Fissures  of  the  skin  may  be  left  called  rhagades. 

Miliaria.  Small  vesicles  with  clear,  watery  contents,  remain  but 
a  few  days ;  with  typhoid,  puerperal  fever,  articular  rheumatism ; 
chiefly  on  the  body. 

Herpes.  Groups  of  vesicles  with  clear  contents  which  grows  turbid 
and  dry,  with  small  desquamating  cells.  Destruction  of  the  tips  of 
the  papillse  leaves  small  scars.  Herpes  fa^cialis,  with  various  fevers, 
about  the  lips  and  alse  of  the  nose.  Herpes  genitalis^  on  glans, 
prepuce,  or  labia.  Herpes  zoster,  vesicles  along  the  course  of  a 
nerve,  idiopathic  or  with  infection  and  intoxication ;  with  blood  in 
vesicles  called  lierpes  zoster  hcemorrhxigicus ;  gangrenous  forms  occur. 

Variola.  Contagious  general  disease  with  two  weeks'  incubation, 
fever,  erythema,  and  hemorrhages  in  skin,  and  characteristic  eruption 
in  three  days.  Papule  in  hemorrhagic  area,  becomes  vesicle,  then 
pustule,  may  be  hemorrhagic,  pustule  umbilicated  ;  vicinity  markedly 
swollen  and  red  ;  pustules  dry  or  break  and  form  crusts  ;  often  fatal. 
Microscopically  papillre  and  epidermis  swollen  and  coagulation 
necrosis  in  the  latter,  causing  the  umhilieation ;  inflammation  of 
papillae  and  cutis  may  be  severe  and  leave  deep  scars  after  healing. 

Varicella.  Pustules  like  those  of  variola,  occurs  as  mildest  type  of 
variola  or  independently. 

Impetigo.  Lenticular  pustules,  confluent ;  if  very  large  called 
ecthyma ;  both  kinds  dry  to  thick  crusts. 

Pemphigus  Vulgaris.  Pustules  of  size  of  hazelnut  or  palm  of  hand, 
contents  may  be  serous  at  first ;  dry  to  dark-brown  crusts,  and  heal 
without  scars.  Pemphigu^H  neotiafoniin,  small  rapidly  growing  pus- 
tules, irregularly  lociited,  usually  without  constitutional  symptoms. 
Pcinifhif/m  xjiphUificuHy  in  newborn  as  si^n  of  hereditary  lues;  sym- 
metrical on  hand  (palm)  and  sole.  ]\iiiphifjm  f()liac^Ui<j  chronic 
with  wide  extent  of  surface  involved,  laro^e  sections  of  corium  laid 
bare  or  covered  by  crusts  ;  occurs  with  marasmus,  and  may  be  fatal. 
Pemphigus  vcgcfd/is,  serpiginous  proo^ress  and  fatal. 
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Chronic  parenchymatous  inflammations  are  characterized  by  the 
lesions  discussed,  and  clinically  by  a  tendency  to  frequent  relapses, 
and  hence  there  are  cellular  infiltration  along  the  vessels,  swelling,  and 
enlargement  of  the  entire  papilla,  and  thickening  of  the  epidermis. 
In  this  way  large  sections  of  the  surface  become  elevated  and  papillary, 
lose  the  inflammatory  congestion,  and  suffer  marked  desquamation  of 
the  outer  layers. 

Such  a  desquamation  has  as  its  foundation  an  imperfect  comifica- 
tion  of  the  epidermis  and  loosening  of  the  connections  of  cell  with 
cell.  In  some  cases  the  scales  are  small  and  branny,  in  others  large 
plates  of  superficial  cells  separate.  In  many  chronic  cases,  as  in 
psoriasis  and  eczema,  the  desquamation  is  called  essential,  as  it  is  the 
distinguishing  feature  of  the  disease. 

Complete  resolution  of  chronic  inflammation  is  possible.  In  some 
cases,  however,  the  thickened  papillary  layer  forms  a  kind  of  granu- 
lation tissue,  with  spindle  and  epithelioid  cells,  and  enlarged  papillse, 
and  from  this  cicatrices  result.     Examples  of  this  kind  are : 

Chronic  Eczema.  Persistent  relapses  or  proceeding  from  acute  form, 
with  marked  cellular  infiltration  of  papillse,  chronic  secretion,  crusts, 
and  scales ;  causes  hyperplasia  of  papillae  and  thickening  of  cutis  and 
subcutis,  at  times  like  elephantiasis.  Eczenia  aeborrhceicum,  small 
vesicles,  red  papules  and  scaling,  like  psoriasis. 

Psoriasis.  The  type  of  scaly  anomalous  comification ;  nodular  and 
larger  eruption  on  whose  surface  there  is  chronic  formation  of  white, 
dry  scales,  which  make  large  shield-like  plates.  According  to  form 
and  size,  punctate,  guttate,  nummular,  and  diffuse  forms ;  common 
location  about  knee,  elbow,  and  scrotum. 

Lichen.  Nodules  which  remain  as  such  and  suffer  no  further  change, 
papillae  enlarged,  often  by  infiltration  of  large  cells ;  cicatricial  con- 
traction later.  Lichen  acuminatiiSy  small,  scaly  nodules ;  L  ruber 
plamiSy  at  first  red  nodules  with  central  depression,  then  white  with 
epidermis  marked  in  network,  without  scaling ;  L  scrofulosm,  flat 
with  small  scales  on  summit,  corresponding  to  openings  of  follicles, 
benign,  occurs  in  scrofulous  subjects. 

Lupus  Ersrthematodes.  Papillse  usually  infiltrated  with  large  and 
giant  cells,  with  marked  atrophy  later ;  in  fresh  stages  red  and  slightly 
elevated ;  cause  unknown. 

Prurigo.  Common  in  children  during  second  year,  incurable  in 
advanced  stages,  and  persists  through  life.  Eruption  of  blains  and 
papules,  with  itching ;  pigmentation  after  scratching ;  infiltration  and 
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thickening  later,  over  whole  skin,  anJ  scaliness ;  swelling  of 
nodes  called  prurigii  bubo;  localized  especmlly  on  extensor  surfj 
of  legs,  eacruin,  and  buttocks,  less  often  on  abdomen  and  arms ;  fao^ 
elbows,  and   kuei's  free. 

(/>)  Inflammation  of  Cutis  and  Sabcntls.  The  cutis  contaiiiB  ouly 
the  veijsels  going  to  the  papillie,  while  the  subcutis  is  very  vasoalar, 
lience  their  inflammations  differ. 

ErfsipeUa  is  localized  especially  in  the  cutis  and  caused  by  infec- 
tion of  wounds,  or  through  the  blood,  by  streptococci.  It  is  freqoent 
in  the  skin  of  the  face.  There  is  marked  hyperemia  with  infiltration 
of  leucocytes  in  tlie  lymph  spaces  between  the  bundles  of  connective 
tissue,  but,  as  a  rule,  suppuration  is  not  present.  The  lesion  disap- 
pears rapidly,  though  it  may  migrate  over  large  areas.  Vesicles 
and  pustules  and  cmsts  may  form,  and  with  large  blisters  the  lesion 
is  called  erysipflaa  bullosum,  or,  if  accompanied  by  necrosis,  ery^ijHloM 
gaHgraiomm. 

Pblegmon  is  a  rapid  melting  of  the  skin  by  suppurative  inflamina- 
tion  in  the  subcutaneous  tissue,  and  it  may  spread  laterally  aod  also 
in  the  depth  to  the  muscles  and  the  periosteum.  A  special  form  on 
the  finger  is  called  pmiaritium. 

GoJieowt  phlegmon,  is  due  to  a  malignant  infection  of  wounds  by 
dirt  and  dust  of  various  kinds,  or  rather  by  the  organisms  contained 
in  these.  Collections  of  gas  iu  the  tissue  form  early,  which  orepitatei 
on  palpation,  the  epidermis  is  elevated  by  fluid,  and  the  rest  of 
tissue  infiltrated  by  red  tiuid,  the  must^Ies  necrotic.  Suppuration  may 
be  associated  with  the  infection.  The  lesion  spreads  rapidly  and 
causes  general  infection  through  the  lymphatics,  with  parenchymatous 
degeneration  of  the  organs,  and  death. 

MaUgnant  pustule  is  the  primary  lesion  of  anthrax  in  the  skin, 
first  there  is  a  rapidly  formed  nodule  on  a  reddish  area,  and  a  pi 
follows,  which  becomes  a  slough.     The  adjacent  tissue  swells  tor 
distance  almut  the  lesion,  all  the  layers  being  involved,  and  in 
fluidn  of  the  part  there  are  numerous  anthrax  bacilli    (carbancle] 
With  the  initial  lesion  there  may  I'e  marked  and  general  edema. 

Infections  Granolomata.     Tuberculosis  of  the  skin  includes  Inpi 
scrofuloderma,  an<i  true  cutaneous  tuberculosis. 

Lnpus  is  the  most  frequent  form  of  tuberculosis  of  the  surface.     It 
ap|)ears  as  flat  elevated  nodules  of  the  size  of  a  pea,  developing  from 
thi'  ^-iiti^  nr  th':  subcutis  as  a  cellular   granulation  tissoc, 
epiili^lioid   ;md  giant  cells  may  be  found.     Bacilli  are  sea 
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lesion  may  be  Iiealed  and  leave  ecars  an<l  depressions.  In  many  cases 
the  lesion  forms  masses  of  cicatricial  tissue  with  nodules  tn  it,  called 
sclerous  or  verrucous  lupus.  In  other  cases  there  is  a  diffuse  infil- 
tration of  the  skin,  of  a  round  or  irregular  outline.  With  marked 
proliferation  of  the  cutaneous  and  subcutaneous  tissues  the  form 
known  as  lupus  hypertrophicttH  results,  and,  with  decided  scaling  from 
the  surface,  luptis  exfolUdivus,  Softening  of  the  uodnles  may  produce 
ulcers  with  thickened  edges  which  show  but  litUe  tendency  to  heal, 
but  rather  extend  through  the  skin  and  to  the  deeper  tissues ;  it  is 
called  lapiLx  exu/cerans.  If  the  ulcers  heal  the  scars  are  large  and 
distort  the  parts. 


Lupu"!  affect"*  the  face,  especially  about  the  nose  and  cheeks,  and 
the  end  of  tht.  nose  ma}  be  completely  destroyed  by  the  lesion.  The 
muoous  mcmbrauea  of  the  nose  and  Iipi  pharynx  and  larynx,  eyelids 
and  cornea  and  other  regions  are  unusnil  places  for  the  lesion.  In 
mucous  membrane'4  lupus  makes  diffuse  mtiltratious  and  ulcerations 
with  large  deforming  scars 

Scrofoloderma  occurs  as  circnmscribeti  noilules  in  the  skin  which 
increase  to  large  prominent  tumors  of  tiilwrculoiis  granulation  tissue. 
They  reach  the  surface,  and  cause  fastula-  by  breaking  flirough,  and  if 
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the  process  coDtiDU«s,  large  defects  may  result.  The  secretion  U  thin 
and  mixed  with  crusts,  and  the  process  is  very  sluggish.  Healing 
with  scars  may  be  observed.  The  disease  aSects  children,  often  with 
other  similar  lesions,  and  attacks  the  skin  of  the  neck,  the  forearm, 
and  leg.     It  usually  proceeds  from  the  lymph  nodes  to  the  skin. 

Tuberculosis  rem  cuiU  is  very  imnsuaL  It  begins  with  the  eruption 
of  tubercles  in  the  skin  from  hematogenic  infection,  and  rapid  caseation 
produces  small  ulcers,  with  fresh  tubercles  on  their  edges.  In  the 
dischai^  numerous  bacilli  may  be  found. 

Tuberculous  infection  of  wounds  occurs  on  the  hands  of  those  who 
handle  tuberculous  material,  as  firm  bluish-red  nodules  from  the 
corinm,  with  proliferation  of  the  adjoining  cells  and  homy  crusts 
on  the  summit.  Inoculation  of  the  skin  may  occur  during  ritual 
circumcision  from  infection  by  sputa  of  the  officiating  person.  The 
so-called  post-mortem  tubercles  are  found  on  the  extensor  aspect  of 
the  fingers  and  hands,  and  conbun  tubercle  bacilli  at  times  and 
pyogenic  bacteria  in  other  cases. 

Syphilis  of  the  skin  has  several  forms  : 

1.  The  initial  lesion,  the  chancre,  is  a  pronounced  infiltration  of 
the  tissues  with  small  cells,  with  proliferation  of  the  connective-tissue 
elements  ami  of  the  intima  of  the  vessels.  The  newly  formed  cells 
make  a  thiok  mas*  in  the  spaces  of  the  tissue,  and  among  the  numerous 
small  cells  arc  many  large  cpitlielioid  element?.  This  proliferation  is 
most  markeil  alx)ut  the  vessels,  and  their  walls  are  thickened.  The 
gn*ss  lesion  is  .1  firm  papule  on  which  the  epidermis  is  at  first  intact. 
Further  changes  may  be  absent,  and  the  K'sion  may  heal  without  a 
scar,  or  the  epidermis  may  be  lost,  and  an  erosion  or  a  deeper  ulcer 
(xvurs  with  oouseijueut  starring. 

■J.  Ill  secoutlary  syphilis  in  laminations  in  the  parenchymatous 
layer  dovoKip  which  hoal  without  si-ars.  Broad  condyloma,  mucous 
pati'hi's,  crytlionia.  {tapules,  pustules,  ami  scaling  forms  occur,  with 
acne,  jH'inphiir'is,  tvthyma,  and  nipia. 

■  \.  In  th.'  t<'rtian>'  stap.'  gunmiaiii  and  gununous  inflanmuition  may 
<le%<>!i>|i  wliieli  involve  the  deeper  layore^  and  heal  with  marked 
ei>-;itrt>-<'~.  •  iiinnna  of  the  skin  may  be  as  large  as  the  fist,  round  and 
tini!,  -cati^l  ill  ilic  i-utis  or  the  sulK'utis.  The  papilhe  are  involved 
laicr.  :\i)<l  -Aw  'iHilenuis  may  svale.  These  nodules  may  be  absorbed 
anil  tlic  -nrf.i.c  may  sink  in  over  their  fona^  site,  or  there  may  be 
pustular  :in<l  iiKvntttve  leaioiM  of  the  surhoe.  I^rge  nodules  may 
s»>flen  to  a  vi?n-'*(i-   iua.-«  and  perforate  t-Ai'Tually.  and  the  rc-vulting 
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large  ulcers  may  progress  as  a  serpiginous  destruction.  The  scars 
which  follow  are  large  and  very  irregular  and  of  a  white  color.  Many 
of  the  cutaneous  forms  of  syphilis  resemble  the  lesions  of  tuberculosis^ 
and  hence  the  name  lupus  syphUUicus  has  been  employed  for  some  of 
them.  Hereditary  syphilis  causes  syphilitic  pemphigus  of  the  palms 
and  soles. 

Leprosy  produces  red  and  temporary  spots  of  the  skin  or  prominent 
nodules  of  red-brown  color  {lepra  tuberosa)  which  may  make  large 
confluent  ulcers  when  they  break  {elephantiasis  Qrcecorum).  With 
trophoneurotic  influences,  lepra  nodules  result  in  widespread  and  deep 
ulceration,  which  may  cause  the  loss  of  fingers  and  toes  {lepra 
mutilans).  The  nodules  consist  of  cellular  and  fibrous  granulationa 
with  giant  cells,  and  the  bacilli  are  found  in  large  epithelioid  cells 
which  are  probably  derived  from  endothelia. 

Qlanders  usually  arises  from  infection  of  a  woimd  and  causes  inflam- 
mation of  the  skin,  with  rapid  formation  of  ulcers  which  spread  by 
necrosis  of  their  edges.  Erysipelatous  and  phlegmonous  forms  occur, 
and  pustules  are  common.  When  the  infection  of  the  skin  is  hema- 
togenic a  red  spot  appears  on  which  a  pustule  like  that  of  variola  or 
pemphigus  forms,  and  after  rupture  this  pours  out  a  thick,  red,  and 
mucoid  discharge.  In  other  cases  there  are  blisters  and  ulcers* 
The  lesion  may  involve  the  entire  surface.  Acute  cases  last  two  to 
four  weeks,  the  chronic  two  to  six  months. 

Rhinoscleroma  is  a  nodular,  aud  later  diffuse,  thickening  of  the  skin 
and  mucosa  of  the  nose  and  lip,  which  is  due  to  a  slow  hyperplasia 
of  cellular  connective  tissue.  The  bacilli  are  found  in  large,  light 
cells,  or  spheres  without  nuclei  and  of  hyaline  appearance. 

Mycosis  ftmgoides  is  a  diffuse  neoplastic  formation  which  usually 
has  an  early  stage  of  chronic  inflammation  like  an  eczema,  with  fre- 
quent relapses.  Then  there  appear  many  scattered  nodules  in  the 
skin,  of  flat  or  half-spherical  form  or  mushroom-shaped,  which  grow 
to  the  size  of  a  hand  and  become  confluent.  Their  surface  is  dry, 
red,  or  moist  and  covered  with  crusts.  Marasmus  and  death  are  the 
constant  termination  of  the  case.  The  neoplasm  consists  of  round 
cells,  spindle  cells,  and  plasma  cells.  Metastases  to  internal  organs 
do  not  occur.     The  cause  is  unknown. 

In  leukemia  and  pseudoleukemia  many  growths  like  sarcoma  may 
develop. 
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DemiAtoinycoses  and  Demiatoiooiioses. 

A  iUnyuitornktcoiiis  i$  a  losion  <^  the  skin  caused  hy  a  fungos^  and 
ono  of  tlio  mi^t  i\^unK>n  of  the»  is  &viis,  due  to  the  achorion 
Si'^hi^nJaniL  It  txvurs  in  TWind crusts  of  the  size  of  a  lentil,  yellow 
in  oi^lor,  doprcsscil  in  the  centre,  and  pieit>ed  by  a  hair.  These 
onists^  ixilUxl  A^utfiM^  <\^nsist  fi>r  the  roost  part  of  hypha^  and  spores 
4^  the  funiT^is.  The  on^anism  grows  in  the  epid^mis  and  invades 
the  h^ir,  itji  sheath,  and  the  sebaceous  glands. 

H«ipM  toaavaaa  is  caused  by  the  trickopkwtion  totumrautiy  and 
a^^^cdirs  at  first  as  vesicles  and  then  as  scaJes,  charactefued  by  its 
niur  fi>nn«  and  palo  centre.  In  pans  with  hair  the  fungus  invades 
the  fi^IUdo  anil  the  :;diaft  of  <dK^  hair  and  causes  it  to  fall  <vau  In 
other  nx>'«s  the  fungus  lie?  in  the  deeper  layers  of  the  i«e-  A  form 
^^  the  di^traise  %xvnirriiur  on  the  bearded  pans  is  called  ttwcrmtt  pan^ 

ntrnasis  T«sicokr  makes  Krownisb  s^-os  whh  scaling  of  the  epi- 
^It'rmn^  oawnally  on  the  hrnast  and  ba<^  and  ^^  due  to  the  micrcw 
i^\T\w  furfiir.      The  fungus  is  found  in  ihf-  epidermis  and  the  scaksw 

i>f  ihr  S^^^ii^TT/c^tt'i'^^x.  scabies>  and  m«illusc*um  conxaciosaon  ape  the 


n)«>4  jTj\jv^rtant*. 
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certain  fibres  of  the  connective  tissue^  and  arrangement  of  the  bundles 
in  the  course  of  greatest  strain.  Any  great  distention  of  the  abdomen 
may  cause  the  same  effects. 

Senile  atrophy  causes  general  thinning  of  the  epidermis  and  cutis^ 
and  the  fibrous  bundles  of  the  cutis,  being  less  extensive,  allow  ihe 
surrounding  elastic  fibres  to  lie  closer  together.  Both  varieties  of 
fibres  suffer  hyaline  changes,  and  the  elastic  fibres  may  degenerate 
and  disappear.  Hence  the  skin  loses  its  elasticity  and  becomes 
relaxed,  so  that  large  wrinkles  form  instead  of  tlie  normal  folds.  In 
marasmus  and  cachexia  similar  changes  may  occur. 

Cicatrices  with  depression  of  the  surface  cause  cicatricial  atrophy^ 
which  differs  from  the  preceding  only  in  being  connected  with  repara- 
tive processes.  After  severe  burns  and  with  ulcerations  and  infec- 
tious granulomata  there  may  be  simple  atrophy,  or  scars  and  cicatricial 
atrophy. 

Scleroderma  is  the  name  given  to  a  peculiar  hardening  of  the  skin 
in  various  regions  from  unknown  causes.  The  surface  feels  as  hard 
as  a  board,  and  at  last  becomes  atrophied.  Microscopically  there  is  a 
formation  of  cicatricial  tissue  with  fusion  of  the  fibrillse,  loss  of  elastic 
fibres,  and  some  cellular  proliferation.  Neurotic  atrophy  may  present 
the  same  picture. 

Sclerema  neonatorum  is  explained  as  rigidity  of  the  skin  and  sub- 
cutaneous fat,  with  collapse.    The  skin  is  thickened,  hard,  and  tense. 

Hyperplasia  and  Tumors  of  the  Epidermis. 

Hyperkeratosis  is  the  name  given  to  hyperplasia  of  the  corneous 
layer.  With  such  a  lesion  the  underlying  tissues  may  also  be  hyper- 
plastic or  atrophic  from  the  pressure,  so  that  the  corneous  layer  lies 
almost  directly  on  the  cutis  propria.  The  cause  is  a  sclerotic  change 
in  the  cutis  vasculosa. 

Callosities  are  local  thickenings  of  the  corneous  layer,  especially  of 
the  palm  and  sole,  from  constant  pressure. 

Clavus,  corn,  is  also  the  effect  of  local  pressure  with  circumscribed 
hypertrophy  of  the  corneous  layer  and  atrophy  of  the  papilhe.  The 
thickening  may  involve  the  oorium  also,  and  redness  and  edema, 
even  suppuration  in  the  adjacent  tissues,  may  coexist. 

Ichthyosis  is  a  diffuse  hyperkeratosis,  in  which  the  skin  is  covered 
with  horny  plates  and  lumps.  With  hypertrophy  of  the  papillie  at 
the  same  time  the  variety  called  /.  hysfriv  is  formed. 

Cutaneous  horns  are  a  special  form  of  localized  hyperplasia  of  the 
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corneous  layer,  and  at  times  the  long  papillsB  reach  for  a  distance  into 
the  horn.     This  form  occurs  about  scars,  tumors,  etc. 

Fibro-epithelial  tumors.     (See  p.  152.) 

Nevi  may  be  congenital  soft  warts  and  small  tumors,  pigmented  or 
not,  with  or  without  hair,  flat  or  projecting.  They  vary  in  size  from 
a  pin's  head  to  a  bean,  or,  as  giant  forms,  may  be  much  larger.  They 
may  be  lobulated,  and  the  single  papillss  may  be  recognized.  The 
peculiar  cells  called  nevus  cells  are  mostly  endothelia,  or,  according 
to  some,  cells  snared  off  from  the  epidermis.  Nests  of  these  cells  are 
found  also  in  freckles,  xanthelasma,  lentigo,  etc. 

Verruca  vulgaris,  the  ordinary  wart,  consists  of  long,  slender  papillae, 
and  a  larger  proportion  of  epithelial  hyperplasia.  The  corneous  layer 
is  very  thick  and  reaches  in  between  the  papillae.  Flat  warts  are 
common  on  the  back  of  the  hand  or  foot ;  other  kinds  are  senile  and 
seborrheic,  the  latter  containing  corneous,  pearly,  and  fatty  masses. 

Oondyloma  aouminatum  develops  from  the  irritation  of  various  dis- 
charges, espedally  with  gonorrhea,  about  the  corona  glandis  and  the 
labia,  the  vaginal  and  anal  openings.  They  develop  rapidly  and 
consist  of  branching  papillae  with  hyperplastic,  corneous  epithelia. 

MoUuscum  contagiosum  is  a  multiple  tumor  of  the  skin  which  may 
affect  the  face,  the  forearm,  and  the  penis,  especially,  and  the  single 
nodules  are  about  the  size  of  a  pea.  The  color  of  the  growth  is  like 
that  of  the  skin  ;  they  are  soft,  and  on  pressure  exude  a  white,  tallow- 
like material.  On  section  they  have  a  lobulated  structure  with  septa, 
and  the  lobules  contain  cells  like  those  of  the  rete  Malpighi  of  cylin- 
drical form.  In  the  centre  of  the  nest,  at  first  enclosed  in  cells  and 
then  free,  there  are  ^*  moUuscum  bodies,"  of  round  or  oval  form  with- 
out apparent  finer  structure,  looking  like  swollen  grains  of  starch. 
Probably  these  are  gregarinae,  and  their  resemblance  to  the  epithe- 
lioma contagiosum  of  chickens  and  doves  renders  the  presence  of  a 
parasite  probable. 

Hyperplasia  and  Tumors  of  the  Cutis. 

Elephantiasis  is  a  hyperplasia  of  the  cutis  and  subcutis  which  leads 
to  diffuse  tliiekeuing  and  prominence  of  the  parts  involved,  and 
irregular  pendulous  masses  on  the  surfa(^c  or  smaller  warty  growths. 
It  is  most  coninion  in  the  lower  Hnil)s  and  the  external  genitals. 
Various  clauses  produce  it,  among  them  erysipelas  and  other  inflam- 
mations. 
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Elepliantiasis  arabutn,  myxedema,  and  the  skin  lesions  of  cachexia 
etrumipriva  are  charactertssed  by  edema  of  the  skin,  and  may  result 
in  elephantiasis,  and  this  condition  may  be  due  also  to  the  filaria 
sanguinis. 

Of  the  tumors  of  connective  tissue  nodular  fibroma  is  common. 
In  the  nerves  of  the  ekin  neuroma  containing  newly  formed  nerves, 
and  neurofibroma  from  the  sheaths  of  the  nerves  may  develop.  They 
are  often  multiple,  and  extend  over  large  sections  of  the  body.  In 
size  they  vary  from  that  of  a  small  seed  to  that  of  a  fist,  and  since 
their  consistence  is  soft  they  have  been  called  fibroma  molluscum. 
In  large  tangled  masses  of  branching  cylindrical  formation  they  are 
called  plexiform  neuromata. 


Keloid  is  a  flat  tumor,  with  branches  to  the  vicinity,  composed  of 
ilense,  sclerotic,  connective  tissue  without  elastic  fibres,  and  develop- 
ing below  the  unchanged  papillary  layer.  Cicatricial  keloid  develops 
in  scars,  ami  differs  from  the  former  by  including  the  papillary'  layer. 
The  epidermis  is  smooth  over  the  tumor. 

Xanthelasma  occurs  us  small,  yellowish  masses,  flat  and  slightly 
elevated,  in  the  eyelids  and  other  parts  of  the  face.  They  are  usually 
of  the  size  of  a  lentil  or  the  finger  nail,  but  may  form  lar^r  tumors. 
In  the  superficial  layers  of  the  cutis  there  is  a  cellular  tissue  contain- 
ing much  fat,  and  to  this  the  sulphur  or  straw-yellow  color  is  due. 
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Lipoma  is  common  in  the  subcutaneous  tissue  of  the  buttocks^  back, 
and  thigh.  Lipoma  polyposum  projects  from  the  surface.  Myo- 
fibroma,  myxoma,  sarcoma  and  myxosarcoma,  and  melanotic  sarcoma 
are  also  rather  common  in  the  skin.  Lymphangioma,  cavernous 
angioma,  and  dermoid  tumors  occur.  Telangiectasis  develops  with 
acne  rosacea  and  lupus,  or  spontaneously  in  old  age.  Lymphangioma 
is  usually  congenital.  The  so-called  lymphangioma  tuberosum  mul- 
tiplex is  an  endothelioma. 

Carcinoma  of  the  skin  is  commonest  where  cutaneous  and  mucous 
surfaces  come  in  contact.  It  may  develop  from  warts,  scars,  or 
lupus,  or  the  site  of  inflammation  and  chronic  irritation,  as  about 
ulcers  of  the  leg,  syphilitic  affections  of  the  tongue,  and  as  chimney- 
sweeper's cancer. 

Three  varieties  of  flat-celled  carcinoma  are  recognized.  Ulcus 
rodens  usually  begins  as  a  small  nodule  which  spreads  laterally  and 
infiltrates  the  tissues,  and  then  slowly  breaks  down  and  forms  a  slug- 
gish ulcer,  in  which  partial  healing  may  occur.  Nodular  infiltrating 
cancer  may  make  large  tumors  and  equally  large  ulcers  when  they 
break  down.  Papillary  forms  occur,  especially  about  the  external 
genital  organs,  as  cauliflower  tumors,  but  they  also  send  processes 
into  the  depth. 

Secondary  glandular  tumors,  as  with  such  tumors  of  the  breast, 
include  scirrhous  forms  which  infiltrate  the  skin  and  appear  as  many 
small  nodules  in  the  corium,  with  intact  epidermis.  The  skin  becomes 
hard  and  fixed  to  the  tissues  beneath.  If  general  this  form  is  called 
cancer  en  cuinisHV, 

Melanoma  is  a  malignant  tumor  developing  from  nevi,  and  is 
usually  deeply  pigmented.  It  may  have  the  structure  of  alveolar 
endothelioma ta,  in  which  the  large  endothelial  cells  of  the  nests  corre- 
spond to  the  nevus  cells.  When  the  cells  in  these  nests  correspond 
with  displaced  superficial  epithclia  the  tumor  may  be  a  true  carcinoma. 
In  other  cases  the  formation  is  that  of  a  true  sarcoma,  with  bundles 
of  long  spindle  cells  and  stellate  chromatophores.  Such  masses 
arranjred  about  the  vessels  are  characteristic  of  perithelioma. 

Necrosis  and  Ulceration. 

Kinbolisin,  thrombosis,  and  atheroma  of  the  cutaneous  arteries  mav 
cause  neiTosis,  and  this  is  especially  frequent  in  old  age  as  senile 
tran^reno  of  the  feet  and  legs.     When  the  necrosed  tissues  simply 


DISEASES  OF  THE  SKIN.  577 

dry  the  part  is  spoken  of  as  mummified,  or  in  dry  gangreue.  Putre- 
factive organisms  usually  complicate  the  case  with  decay  of  the 
affected  part. 

Many  cases  of  peripheral  gangrene  are  due  to  inflammatory  causes 
associated  with  small  wounds  of  the  toes  or  feet.  Secondary  throm- 
boses of  the  arteries  of  the  foot  may  form.  Noma  and  hospital  gan- 
grene are  due  to  infections.  The  latter,  known  also  as  diphtheria  of 
wounds,  covers  the  wounded  surface  with  a  tough,  fibrous  layer, 
which  is  not  easily  removed,  and  which  is  formed  by  necrotic  granula- 
tions. Before  the  general  use  of  antiseptic  measures  this  affection 
caused  many  deaths.  Other  cases  of  gangrene  are  due  to  pressure, 
frost,  and  burns. 

Ulcers  arise  by  the  casting  off  of  small  necrotic  portions  of  the 
surface  with  progressive  molecular  death  of  the  tissue.  According  to 
their  form  ulcers  are  called  callous  when  their  edges  are  prominent 
and  infiltrated,  sinuous  when  undermined,  fungous  when  the  granula- 
tions project  markedly,  fistulous  when  making  canal-like  defects,  and 
serpiginous  when  one  part  progresses  while  others  heal,  and  so  the 
lesion  spreads.  Healing  occurs  by  granulation  and  the  formation  of 
a  scar. 

Ulcus  varicosum,  or  ulcus  cruris,  is  connected  with  varicose  veins  of 
the  part  and  stasis,  since  from  the  consequent  loss  of  sensibility  in 
the  skin  slight  injuries  lead  to  destructive  inflammation  and  an 
ulcer.  The  tendency  to  heal  is  slight.  The  edge  and  the  base  of  the 
ulcer  become  covered  with  granulations,  but  they  lead  to  imperfect 
attempts  at  healing,  and  suffer  speedy  relapse,  and  hence  the  lesion 
extends.  The  edges  of  the  ulcer  are  thickened  by  infiltration  and 
have  an  irr^ular  outline,  and  may  be  the  seat  of  a  later  elephantiasis. 
Frequent  bleeding  causes  pigmentation,  either  diffuse  or  in  spots. 
The  periosteum  of  the  bones  beneath  may  proliferate  or  become  the 
seat  of  a  neoplasm. 

Ulcus  molle,  or  soft  chancre,  is  a  contagious  lesion  which  begins  as 
a  papule,  becomes  a  pustule  and  opens,  and,  with  much  infiltration  of 
the  adjoin  in  <jr  tissues,  forms  a  punched-out  ulcer  with  undermined  edges 
and  a  gray,  discharging  base.  The  lesion  may  be  multiple.  It  heals 
with  a  scar.  This  lesion  causes  no  general  infection,  but  only  involves 
the  nearest  nodes  as  a  bubo.  Phagedenic  chancroid  causes  deep  and 
wide  destruction  of  the  tissues.  The  serpiginous  form  makes  progress 
on  one  side  while  healing  on  the  other.  When  gangrenous  the  lesion 
may  be  very  destructive. 
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Other  ulcers  of  the  skin  are  due  to  nervous  influences,  eitlier  vaso- 
motor or  trophic,  and  as  examples  of  this  class  may  be  mentioned 
perforating  ulcer  of  the  foot,  and  the  cutaneous  necrosis  occurring 
with  lepra  mutilans  and  syringomyelia.  Edema,  hyperemia,  vesicles, 
panaritium,  and  necrosis  of  the  bones  may  accompany  such  lesions, 
and  severe  injuries  to  the  smaller  extremities  may  be  the  result 
Morvan's  disease  is  an  analgesic  paresis  with  panaritium  of  the  upper 
extremities,  which  is  also  probably  due  to  syringomyelia. 

Ulcers  with  infectious  granulomata  and  scurvy  have  been  mentioned. 

Diseases  of  the  Cutaneous  Olands,  Hair,  and  Nails. 

(a)  The  Olands.  Seborrhea  is  an  increase  of  the  secretion  of  the 
sebaceous  glands,  which  may  be  limited  to  a  part,  as  the  head,  face, 
or  genitals,  or  more  general.  Seborrhea  oleosa  furnishes  a  fatty  fluid, 
especially  in  the  skin  of  the  forehead  and  nose,  and  seborrhea  sicca 
or  sqiiamosa  causes  desquamation  of  epidermal  cells,  as  in  the  scalp. 

Comedones  are  due  to  accumulations  of  sebum  in  the  glands,  with 
cystic  distention,  and  the  outer,  black  portion  is  colored  by  dirt.  They 
are  especially  common  in  the  skin  of  the  nose  and  forehead. 

Mllinm  is  a  small  white  spot  directly  under  the  epidermis,  caused 
by  the  collection  of  fat  and  epidermic  cells  in  a  sebaceous  gland.  It 
is  common  in  the  eyelids. 

Atheroma  is  a  relatively  large  and  tumor-like  retention  cyst  of 
sebaceous  glands  and  hair  follicles,  attains  the  size  of  a  hazelnut,  and 
is  filled  with  a  semifluid  mass  of  detritus  surrounded  by  a  fibrous 
capsule.  In  some  cases  the  lesion  develops  from  scattered  bits  of 
epithelial  tissue  in  the  cutis  and  subcutis,  or  from  remains  of  tlie 
branchial  clefts,  and  corresponds  to  epidermoids  or  dermoids.  The 
atheromatous  mass  consists  of  corneous  epithelium,  fat,  fat  crystals, 
cholesterin,  etc.  In  dermoids  the  wall  has  the  typical  structure  of 
the  skin. 

(h)  Abnormalities  of  the  hair  include  early  falling  out,  hyper- 
tri(»hosis,  or  tlie  growth  of  hair  in  unusual  places,  especially  on  nevi 
pilosi.     Ijoss  of  hair  follows  many  local  diseases. 

{(')  The  nails  suffer  an  inflammation  of  the  bed  which  is  called 
paronychia,  and  ends  with  suppuration.  It  may  be  due  to  local 
injury  or  to  syphilis.  Onychogryphosis  is  a  hypertrophy  of  the  tissue 
])eneath  the  nail  by  wliich  it  is  lifted  up  and  twisted  like  a  claw. 
Onychomycosis  is  duo  to  infection  of  a  nail  by  favus  or  trichophyton. 
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Acne  is  a  purulent  inflammation  of  a  sebaceous  gland,  especially 
about  comedones,  or  from  application  of  irritating  substances  or  the 
administration  of  certain  drugs,  as  iodiu  and  bromin.  Sycosis  is  a 
similar  affection  of  the  bearded  parts  of  the  face. 

A  furuncle  or  boil  is  an  intense  and  extended  inflammation  of  a 
cutaneous  follicle,  with  a  necrotic  centre  which  may  be  expressed  as 
a  plug. 

Carbuncle  is  also  a  circumscribed,  purulent,  and  necrotic  inflam- 
mation, but  of  larger  extent,  with  gangrene  of  the  central  portion 
which  may  involve  large  areas  of  the  skin  and  subcutis. 

Among  tumors  carcinoma  and  adenoma  of  the  sweat  and  sebaceous 
glands  may  occur. 


APPENDIX. 

STATISTICS  OF  THE  MOST  IMPORTANT  BODILY  MEASURES 

AND  WEIGHTS. 

Average  Weights  of  Organs  of  Noi^iaal  Adults.  The  figures  are 
^*  round,"  and  the  female  organs  in  general  approach  the  lower  of 
the  given  weights,  while  male  organs  approach  the  higher. 

Brain 1200-1400  gm. 

Heart 250-  350  " 

Lung,  left 825-  480  " 

Lung,  right 860-  570  " 

Spleen 150-  250  •* 

Liver 1400-1600  •* 

Kidneys,  together  (the  left  is  a  Tew  gm.  the  heavier)    ....  800  " 

Average  Measurements  of  the  Newborn  Child  at  Term, 

Length 60      cm. 

Weight,  male 3250      gm. 

female 3000        " 

Diameters  of  head,  transverse,  smaller 8      cm. 

larger 9.25   " 

fronto-oceipital 12       •• 

Head,  circumference 34       *' 

Large  foiitanelle,  length 2-2.5  •' 

Umbilical  cord,  length 51        " 

Nucleus  of  oesittcation,  lower  end  of  femur 5     mm. 

Determination  of  the  Age  of  a  Feius  by  its  Length, 

For  the  first  five  months  of  pregnancy  the  length  is  the  square  of 
the  number  of  months,  thus : 

1  z  1,  length  in  first  month 1cm. 

2x2        "        second  •• 4  " 

3x3         '•         third     *' 9  " 

4x4         "         fourth  " 16  " 

5x5         "         fifth       ♦* 25  " 

For  the  last  five  months  the  length  of  the  fetus  divided  by  five 
'^vlll  give  the  age ;  thus,  length  30  centimetres  -^  5  equals  6  months. 
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ABDOMEN,  fissure  of,  191 
Abortion,  546 
Abscess,  117 

of  brain,  461 

cerebral,  461 

of  liver,  398 

of  lung,  329 

periurethral,  434 

psoas,  490 

retropharyngeal,  350 

of  thymus,  318 
Acanthocephali,  246 
Acardia,  187 
Acarinap  as  parasites,  249 
Achorion,  Schoenleinii,  229 
Apid-resisting  bacilli,  225 
Acne,   579 
Acrania,  187 
Acromegaly,    103 
Actinomyces  fungus,  227 
Actinomycosis,   139 

of  bones,  493 

of  cattle,  139 

of  lung,  342 

of  mouth,  347 
Addison's  disease,  261 

adrenals  in,  435 
Adelomorphous  glands  of   stomach,  354 
Adenia,  150 
Adenoma,  153 
Adenomyoma,  151 
Adenosarcoma,  164 
Adermia,  187 

Adhesion,  deformity  by,  186 
Adrenal  body,  glioma  of,  436 
Adrenals  ana  Addison's  disease,  261 

lesions  of,  435 
Aerobic  bacteria,  203 
Aestivo-autumnal  parasite,  236 
Agenesia,  19,  185 
A^athia,  189 
Air  embolism,  49 

in  lung,  324 
Albuminous  degeneration,  59 
Albuminuria,  414 
Alexin,  211 
Algor  mortis,  20 

Alkalies,  corrosive,  poisoning  by,  362 
Alkaloid,  putrefactive,  207  • 

Almonds,  oil  of,  poisoning  by,  360 
Alveolar  sarcoma,  163 
Ameba  eoli,  234 
Amelus,   191 


Ammonia,  poisoning  by,  363 
Ammonio-magnesian  phosphate,  432 
Ammonium  urate,  432 
Amnion,  lesions  of,  545 
Amygdalitis,  349 
Amyloid  degeneration,  65 
of  kidney,  421 
of  liver,  397 
of  spleen,  300 
Amyotrophic  lateral  sclerosis,  450 
Anacataaidyma,  196 
Anadidyma,  194 
Anaerobic  bacteria,  203 
Anaplasia,   144 
Anasarca,  34,  564 
Anastomoses,  collateral,  27 
Anchylostomum  duodenale,  247 
Anemia,  28 

blood  in,  269 

of  brain,  452 

collateral,  29 

of  kidney,  415 

of  liver,  392 

locAl.  28 

of  lung,  321 

marrow  in,  306 

spastic,  29 

of  stomach,  355 
Anemic  infarct,  46 

necrosis,  30 
Anencephalia,  187 
Aneurism,  292 

dissecting,   293 

of  heart,  280 

racemose,  294 

sacculated,  293 

serpentine,  294 
Angina,  349 

Ludovici,  349 
Angioma,  148 
Angiosarcoma,  164,  178 
Anhydremia,  266 
Animal  parasites,  232 
Ankylosis  of  joints,  509 
Anomalies,  congenital,  182 

bv  defect,  87 

of  female  genitals,  518 

of  male  genitals,  552 
Anopheles  mosquito,  235 
Anorchia,  552 
Anteflexion  of  uterus,  539 
Anteversion  of  uterus,  539 
Anthracosis,  77 
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Anthracosis  of  lung,  330 
Anthrax,  bacillus  of,  222 

symptomatic,  224 
Antimony,  poisoning  by,  363 
Antitoxic  serum,  214 
Antitoxin,  210 
Anus,  atresia  of,  191 

preternaturalis,  389 
Aortitis  tuberculosa,  390 
Aphthous  stomatitis,  347 
Aplasia,  19,  185 
Apoplexy,  31 

of  brain,  455 

of  lung,  322 

of  uterus^  530 
Appendix,  lesions  of,  381 
Arachnoid,  tumors  of,  476 
Arachnoidea,  249 
Argyria,  563 
Arrosion,  lacunar,  479 
Arsenic,  poisoning  by,  363,  396 
Arterial  hyperemia,  24 
Arteries,  atiieroma  of,  286 
in  general,  253 

syphilis  of,  287,  291 

tuoerculosis  of,  290 
Arterio-sclerosis,  285 

of  kidney,  422 
Arteritis  gummosa,  291 

obliterating,  288 
Arthritis,  505 

deformans,  507 

senile,  506 

tuberculosa,  507 
Arthropodii,  219 
Articular  rlieiiniatisni,  505 
Ascaris  lunibricoides,  246 
Ascites,  35 
Aspergillus,   230 
Asphyxia,  254 
Asthma  crystals,  315 
Atavism,  182,  1S4 
Atelectasis  of  lung,  319 
Atheroma,   ISl 

of  arteries,  286 

general,  258 

of  skin,  57S 
Atheromatosis,  285 
Atresia  of  anus,  101 

of  intestine,  369 

of  mouth,  190 

of  vagina,  519 
Atrophia  i'usca,  273 
Atrophic  cirrhosis,  399 
Atrophy,  7S 

acute  vellow.  of  liver,  395 

of  bone.   ISO 

brown,  75 

of  heart.  273 
of  intestine,  370 
of  li\-er,  397 

cellular.  KO 

of  kidnev,  422 

of  liver. '399 

of  muscles,  511 


Atrophy,  myopathic,  516 

of  nervous  system,  438 
senile,  440 

of  ovary,  521 

pressure^  81 

progressive  muscular,  516 

of  &in,  572 

of  spleen,  298,  300 

of  stomach,  355 

varieties  of,  80 
Attenuation  of  bacteria,  210 
Attraction  sphere,  84 
Auto-intoxication,  260 

BACILLI,  202 
acid-resisting,  225 
Bacillus  of  anthrax,  222 

botulinus,  223 

of  chancroid,  222 

of  cholera,  228 

coli  communis,  221 

of  diphtheria,  224 

of  Friedlander,  220 

of  glanders,  225 

of  hemorrhagic  septicemia,  222 

ict^roides,  221 

of  influenza,  220 

of  leprosy,  227 

of  malignant  edema,  224 

mallei,  225 

of  morbus  niaculosus,  222 

of  plague,  222 

of  pneumonia,  220 

proteus,  221 

of  Shiga,  372 

of  smegma,  227 

of  swine  ervsipelas,  224 

of  tetanus,'  223 

o!"  tuberculosis,  225 

tussis  convulsiva\  220 

of  tvphoid  f(n-er.  220 

typhosus  in  organs,  379 

ulceris  cancrosi,  222 

of  whooping-cough,  220 

of  xerosis,  225 

of  vellow  fever,  221 
Bacteria,  200 

a(M-obie,  203 

agglutination  of,  215 

anaerobic,  203 

attenuation  of,  210 

biology  of,  203 

fermentation  by,  204 

infection  by,  205 

nu^rphology  of,  202 

pigment  of,  204 

products  of,  207 

jiropagation  of,  201 

m  pyemia,  209 

spore  formation  in,  201 

staining  of,  201 

toxin  of,  208 

varieties  of,  202 
Bacterium  vulgare,  221 
Balantidium  coli,  237 


INDEX, 


686 


Barlow's  disease,  501 

Basedow's  disease,  262 

Basilar  meningitis,  462 

Beaked  pelvis,  502 

Bt\i-sore,  58 

Behring's  law,  214 

Berlin  blue  reaction,  73 

Bichloride  of  mercury,  poisoning  by,  363 

Bile,  retention  of,  260 

Biliary  calculi,  405 

Bilirubin  infarct,  427 

Bladder,  dilatation  of,  433 

diverticula  of,  433 

extrophy  of,  191 

inflammation  of,  430 

injuries  of,  433 

inversion  of,  433 

lesions  of,  430 

prolapse  of,  433 

tuberculosis  of,  433 

tumors  of,  434 
Bleeding,   30 
Blennorrhea,   117 

bronchial,  313 
Blood  in  anemia,  269 

cells,  changes  in,  268 

diseases  of,  265 

distribution  of,  changes  in,  251 

effect  of  i)otassium  salts  on,  267 

in  leukemia,  271 

parasites  of,  271 

plate  thrombi,  43 

poisons,  267 

post-mortem,  21 

pressure,  in  atheromatosis,  287 
BoU,  579 
Bone  or  bones,  actinomycosis  of,  493 

appositional  growth  of,  483 

atrophy  of,  480 

concentric,  480 
eccentric,  480 

caries  of,  485 

disordered  development  of,  496 

endochondral  growth  of,  483 

exercise,  516 

fistula  of,  486 

fracture  of,  repair  of,  484 

hyperplasia  of,  484 

hypoplasia  of,  498 

infectious  granulomata  of,  489 

inflammation  of,  484 

leprosy  of,  494 

lymphoma  of,  495 

marrow, .  lesions  of,  305 

necrosis  of,  485 

rarefaction  of,  480 

regeneration  of,  483 

sequestrum  of,  485 

transformation  of,  484 

tuberculosis  of,  489 

tumors  of,  494 
Bothriocephalus  latus,  244 
Botulinism,  223 
Brain,  abscess  of,  461 

anemia  of,  452 


Brain,  apoplexy  of,  455 

compression  of,  457 

concussion  of,  466 

contusion,  466 

edema  of,  456 

glioma  of,  471 

hemorrhage  in,  455 

hernia  of,  437 

hyperemia  of,  452 

inflammation  of,  457 
suppurative,  461 

injuries  of,  465 

parasites  in,  471 

sclerosis  of,  general,  403 

sinuses  of,  lesions  of,  453,  475 

softening  of,  453 

tuberculosis  of,  462 
disseminated,  463 

tumors  of,  471,  551 

wounds  of,  465 
Breast,  carcinoma  of,  551 

lesions  of,  550 

tumors  of,  551  (See  Mammar>' gland) 
Broca,  centre  of,  454 
Bronchi,  dilatation  of,  315 

lesions  of,  313 
Bronchial  blennorrhea,  313 
Bronchiectasis,  315 

cavity  of,  316 
Bronchiolitis,  326 
Bronchitis,  acute,  313 

capillary,  313,  326 

caseous,  335 

chronic,  313 

fetid,  314 

nodosa,  335 
Bronchopneumonia,  tubercular,  333 
Bronzed  skin,  261 
Bubo,  135 

Bubonic  plapie,  bacillus  of,  222 
Bulbar  paralvsis,  450 
Burdach,  column  of,  450 
Bums,  degrees  of,  255 
Bursa*,  diseases  of,  510 

ganglion  of,  510 

CACHEXIA,  edema  with,  36 
strumipriva,  260 
with  tumors,  143 
Cadaveric  softening  of  esophagus,  352 
Caisson  disease,  50 
Calcification  of  larynx,  313 
Calcium  carbonate  calculi,  433 

salts  in  urine,  432 
Calculi,  biliary.  405 

urinary,  431 
Calculus  formation,  432 
primary,  432 
secondarv,  432 
Callus,  484 
Cancroid,  169 
Capillary  bronchitis,  313,  326 

emboli,  48 
Carbolic  acid,  poisoning  by,  362 
Carbon  monoxide,  p>oisoning  by,  267 
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Garbimde,  118,  568,  579 
Garcisoma,  164 

of  breast,  551 

colloid,  175 

cylindncal-celled,  171 

cufferential  diasnosLB  of,  179 

endothelial,  178 

forms  of,  168 

gelatinous,  175 

histology  of,  165 

juice,  105 

medullary,  174 

metastasis  of,  168 

parasites  of2^76 

scirrhous,  173 

simplex,  168 

of  &ii,  576 

sguamous-oelled,  169 

of  stomach,  364 

of  uterus,  549 
CSardiac.    (S^  Heart.) 
Ouies  of  bone,  485 

of  teeth.  349 

of  vertebne,  490 

and  mjfelitis,  467 
Caro  luxurians,  94,  119 
CSartila^,  lesions  of,  504 
Caseation,  55 
Osseous  bronchitis,  335 

inflanunation,  120 

pneumonia,  338 
CSsstration,  262 
Catadidyma,  194 
Gstarrhal  enteritis,  370 

inflammation,  111 

pneumonia,  326 
Caubflower  growth,  153 
Cheek,  lesions  of,  347 
Cecum,  lesions  of,  381 
Cells  in  inflammation,  106 

hyalin  from,  68 
Cellular  atrophy,  80 
Central  sequestrum,  486 
Centrosome,  84 
Cercaria  of  trematodes,  245 
Cerebral.    (See  Brain.) 
Cercbro-spinal  meningitis,  472 

syphilis,  463 

tuberculosis,  462 
Cerebro-vasculosa,  area,  187 
Cervical  endometritis,  634 

pach>ineningitis,  476 
Cervix  uteri,  ectropion  of,  534 

erosion  of,  534 
Ccstodes,  238 
Chalicosis,  79 

of  lun^,  331 
Chancre,  135.  570 

hard,  135 

Huntorian,  1.35 

on  genitals.  550,  5.59 
Chancroid,  bacillus  of,  222 
Charcot  crystals.  i\\,  'M)(S 

in  leukemia,  270 
Cheilitis,  347 


Cbemotaxis  in  dead  tissue,  97 
Chimney-sweeper's  cancer,  560 
Cbiragra,  506 
Cailoasma,  73,  562 
Qiloroma,77 
Chlorosis,  270 
Gbc^angitis,  396,  406 
Cholec^tis,  407 
Caiolemia.  75,  260,  267 
Cholera  Asiatica,  372 

bacillus  of,  228 

comma  bacillus  in,  372 

red  reaction,  229 
CSiolesteatoma,  199,  487 
Caiolesterin,  62 
Chondroma.  148,  495 
CSiondromalacia,  504 
Chondrosarcoma,  163 
Chorditis  hypeiplastica.  309 
CSiorion,  epithelioma  or,  545 
CSioroid  plexus,  lesions  of,  469 
Chromatm,  84 
Chyle,  34 
Cicatrisation,  97 
Cilia  of  bacteria,  201 
Circulatory  apparatus,  diseasBW  of,  266> 
Cirrhosis  of  kver,  399 

of  lung,  329 
Cirsoid  aneurism,  294 
Qadothrix,  229 
Oap  threads,  434 
Clarke's  oolunm,  447 
Qasmacytes,  87 
Clavus,  573 
aeft  palate,  189 
Clinooephalic  cranium,  501 
Qivus  Blumenbachii,  tumor  of,  495 
Cloaca,  malformation,  191 
Clostridium.  201 
Cloudy  swelling,  59 
Qub-foot,  509 
Coagulation  necrosis,  55 
Cocci,  202 

Coccidium  oviforme,  235 
Cold,  effects  of,  256 
Collapse,  253 
Collic}uatio,  56 
Colloid  carcinoma,  175 

degeneration,  64 
Colpitis,  548 
Comedo,  181   578 
Comma  baciUus,  228 

in  cholera,  372 
Commotio  cerebri,  466 
(>>nceptional  infection,  129,  206 
Concretion,  72 

in  kidney,  427 

in  salivar\'  gland,  349 
Condyloma,  153,  574 
Congestion,  24.     (See  Hyperemia.) 

pMu^ral,  252 

hypostatic,  28 
Conejloinerate  tubercle,  124 
Connective  tissue,  hyaline  form,  69 
tumors  of,  146 
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Constitutional  syphilis,  135 
Contrecoup,  456 
Copper,  poisoning  by,  363 
Cor  villosum,  282 
Cord,  spinal,  columns  of,  445 
glioma  of,  470 

umbuical,  546 
Cornu  cutaneum,  101 
Corpora  amylacea,  67,  558 
in  Drain,  470 

oryzoidea,  508 
C-orpus  luteum,  520 
Corrosive  poisoning,  360,  370 
Cortex,  softening  of,  454 
Cortical  sequestrum,  486 
Cowper's  glands,  435,  558 
Coxalgic  pelvis,  502 
Craniopagus,  196 
Cranioschisis,  187 
Craniotabes,  499 
Cranium,  malformation  of,  501 
Cretinism,  498 
Croup,  351 

Croupous  pneumonia,  524 
Crural  hernia,  385 
Cryptorchism,  552 
Curschmann's  spirals,  315 
Cutis  aenea,  261 

inflammation  of,  568 
Cyanide  of  potassium,  poisoning  bv, 

364 
Cyanotic  atrophy,  81 

induration,  28 

of  kidney,  416 
of  spleen,  299 
Cyclopia,  188 

Cvlindrical-celled  carcinoma,  171 
Cylindroma,  162 
Cyst,  180,  199 

echinococcus,  242 

follicular,   180 

formation,  96 

of  kidnev,  414,  426 

of  moutfi,  348 

of  ovary,  522 
Cystadenoma,  154 

of  ovary, 523 
Cystic  enteritis,  371 
Cysticercus  cellulosic,  240 

form  of  worms,  238 

racemosiis,  241 
Cvstin  in  calculi,  433 
Cystitis,    430 

diphtheritic,  431 

phlo^inoiious,  431 
Cystocek',  433 

vaginal,  549 
Cystoma,    155 
Cystosa  r  co  nia,   1 64 

DEATH,  si^nsof,  20 
Decidual  endometritis,  538,  541 
D.'ciduorna.  ')3S,  545 
Decubitus,  ulct'rs  of,  58 
Degeneration,   58 


267, 


Degeneration,  albuminous,  59 

amyloid,  65 

colloid,  64 

fatty,  60 

glycogenic,  70 

hyaline^  67 

hydropic,  71 

of  lymph  nodes,  304 

mucous,  63 

of  muscle,  511 

of  nervous  tissue,  438 

of  peripheral  nerves,  477 

of  spleen,  300 

of  stomach,  355 

toxic,  of  posterior  column,  451 

of  vessels,  285 
Delomorphous  glands  of  stomach,  354 
Demodex  folliculorum,  250 
Dendrite,  439 
Dermatitis,  565 
Dermatomvcosis,   572 
Dermatozoonosis,  572 
Dennoid  cyst,  199 

of  ovary,  525 
Diabetes,   261 

and  glycogenic  degeneration,  71 

liver  m,  397,  402 

pancreas  in,  411 
Diabrosin,  hemorrhage  per,  30 
Diapedesis,  26, 30 
Diaster,  85 
Dicephalus,    195 
Digestive  organs,  diseases  of,  347 
Dilatation  of  bladder,  433 

of  bronchi,  315 

of  esophagus,  352 

of  heart,  280 

of  stomach,  367 

thrombi,  41 

of  vessels,  292 
Diphtheria,  bacillus  of,  224,  351 

of  pharynx,  350 
Diphtheritic  cvstitis,  431 

endocardftis,  277 

enteritis,  372 

inflammation,   113 

laryngitis.  309 
Diplococcus,  202 

of  gonorrhea,  219 

of  pneumonia,  218,  326 
Diprosopus.  195 
Dipygus,  195 
Disease  defined,  17 
Disposition,  20 

of  sp(nnes,  212 

and  tul)erculosis,  133 
Distoma  heniatobium,  38,  246 

hepaticuni,  245 

lanceolaturn,   246 
Disuse,  atrophy  from,  81 
Diverticula  of  bladder,  433 

of  esophagus.  353 
Dochniius  duodenalis,  247 
Doe,  tapeworm  of,  243 
Dolicocephalic  cranium,  501 
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Double  monsters,  193 
Dropsy,  33,  35 

mechanical,  36 
Dubois'  disease,  318 

Ductless  glands,  functional  defect  of,  260 
Ductus  Botalli,  272 
Duodenum,  lesions  of,  381 

peptic  ulcer  of,  381 
Dura  mater,  fungus  of,  476 

hematoma  of,  475 

lesions  of,  474 

purulent  meningitis  of,  475 

tuberculosis  of,  475 

tumors  of,  476 
Dyscrasic  edema,  36 
Dysentery,  372 
ameba  of,  234 
foUicular,  375 
Dysmenorrhea,  membranous,  532 
Dystopia  testis,  552 

ECCHYMOSIS,  31.564 
Echinococcus,  242,  244 
Eclampsia,  puerperal,  262 
Ectopia  cordis,  186,  191 
Ectropion  of  cervix  uteri,  534 
Eczema,  566 
Edema,  33,  35 

of  brain,  456 

cachectic,  36 

fugax,  36,  564 

of  glottis,  308 

of  lung,  252,  322 

malignant,  bacillus  of,  224 

senile,  37 

of  skin,  564 

of  spinal  cord,  467 

of  v(?iitricle,  45() 
Elect ricilv,  death  by,  256 
Elephantiasis,   102 

Aral)unj,  305,  574 

rjreeonnn,  138,  571 

parasite  of,  241) 

with  varix,  295 
Emboli,  ea])illary,  48 
Embolism,  45 

air,  49 

capillary,   48 

and  infarction,  46 

of  kidnev,  415 

of  liin^.  "322.  329 

of  spleen.  299 
Eniiirration  of    leucocytes  in  inflamma- 
tion, l()r> 
EniphvM'nia,  iran2:rene  with,  57 

of'  hum.  S2() 

<rnil«'.  :V2\ 

\i  CM  lions.  321 
Enip\cin;i.  o  I'i 
Enccplialit  i<.    |.")7 

<liss<'niin.'ite<l,  \.VJ 

suppnrat  i\  e.   Mil 
En('»'|>halo(><'l('.  ISS,  \'A7 
End  artrri<'^,    }7 
Endarteritis  obliterat  inir.  *2^S 


Endarteritis,  s>'philitic,  292 
Endocarditis,  275 

diphtheritic,  277 

fibrous,  276 

malignant,  277 

ulcerating,  277 
Endochondral  growth  of  bone,  483 
Endometritis  of  body,  530 

cervical,  534 

decidual,  538 

peripheral,  536 
Endophlebitis,  289 
Endothelioma,  164,  177 
Enteritis,  catarrhal,  370 

cystic,  371 

diphtheritic,  372 

follicular,  371 

membranous,  371 

specific  forms  of,  376 
Enterocele,  383 
Enterocvstoma,  369 
Enterolith,  391 
Entozoa,  233 

Envelopes,  fetal,  lesions  of,  546 
Enzyme  of  bacteria.  204 
Ependyma,  inflannnation  of,  472 
Epidermoid  cyst,  199 
Epididymitis,  555 
Epiplocele,  383 
Epispadias,  553 
Epistaxis,  30 
Epithelial  tumors,  152 
Epithelioma  of  chorion,  545 

of  skin,  576 
Epizoa,  233 
Epulis,  348,  496 
Equatorial  plate,  85 
Erysipelas,  5()8 

swine,  bacillus  of,  224 
Erythema,  5(>3 

exudativum  multiforme,  .56.5 
Eschar,  witli  corrosive  poison,  300,  .302 
Esopha«:us,  ca<laveric  softening  of,  3.52 

diverticula  of.  353 

inflammation  of,  352 

lesions  of,  352 

peptic  ulcer    of.  352 

pulsion  diverticula  of,  352 

stenosis  of,  ,352 

traction  diverticula  of,  352 

tumors  of,  352 
Etat  crible  of  brain,  4.56 

mamelonne  of  stomacli,  ,357 
Kiistron^vlus  pip:as,  247 
Eventration.    3.S3 
Exanthemata,  skin  lesions  of ,  .505 
Excess,  malformation  by,  191 
Exostosis,  494 

Extra-uterine  prepnanev,  .547 
I^xtiopliy  of  l)ladder.  191 
l^xiidati\c  inflammation,  1(M>,  157 

i;  \('K.  fK^nres  of.  ISK 

I        lacics  Hippocratica.  2.5^3 

I'a(Miltativ(,'  aerol)ie  bacteria,  203 
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Facultative  parasitic  bacteria,  203 
Fallopian  tubes,  inflammation  of,  526 
lesions  of,  525 
tuberculosis  of,  527 
tumors  of,  527 
False  dropsy,  37 

memorane,  309 
Farcv,  138 
Fat  embolism,  49,  323 

tissue  necrosis,  410 
Fatty  degeneration,  61 
of  heart,  273 
of  liver,  394 
of  muscle,  513 

infiltration,  60 
Favus,  229.  572 
Fecal  fistula,  389 

Female  genital  organs,  lesions  of,  518 
Femoral  hernia,  385 
Fermentation,  204 
Fetal  inclusion^  145 
Fetid  bronchitis,  314 
Fetus,  age  of,  estimation  of,  581 

in  fetu,  194,  199 

lesions  of,  546 
Fever,  257 

exanthcm  of,  565 

lesions  accompanying,  258 

puerperal,  537 

relapsing,  organism,  228 

stages  of,  258 

theories  of,  257 

typhoid,  220,  376 

varieties  of,  258 
Fibrin,  hyaline,  67 
Fibrinous  inflammation,  109 

pneumonia,  324 
Fibroblast,  88 
Fibroma,    146 

molluscum,  575 
Fibrosarcoma,   162 
Filaria,  248 

First  intention,  healing  by,  92 
Fish,  tapeworm  of,  244 
Fistula,  118 

bimucous,  381 

of  bone,  486 

congenital,  of  neck,  190 

fecal,  389 

of  milk  duct,  551 

of  rectum,  3S2 

of  stomach,  8(>0 

of  vagina,  550 
Flagella  of  bacteria,  201 
Flagcllata,  234 
Flat  pelvis,  502 

worms,  238 
Florid  phthisis,  338 
Fluor  albus,  548 
Fluxion,  24 
Follicular  cyst,  180 

dysj^ntcrv,  375 

enteritis,  371 
Foot,  perforating  ulcer  of,  58 
Foreign  hodi<'s  and  liealing,  90 


Friinkel-Weichsclbaum,  coccus  of,  218 
Friedlander,  bacillus  of,  220 
Friedreich's  disease,  452 
Functional  defects,  general,  260 

inflammatory  changes,  106 

organic  disorders,  251 
Fungus,  actinomyces,  227 

benign,  of  testis,  554 

of  dura  mater,  476 

of  joints,  507 

ray,  227 

thread,  229 

yeast,  231 
Funiculitis,  555 
Furuncle,  118,  579 
Fusion,  deformity  by,  186 

GALACTOCELE,  551 
Gall-bladder,  lesions  of,  405 

Gall-ducts,  lesions  of,  405 
tumors  of,  408 
Gallstones,  405 
Ganglion  of  bursie,  510 

of  joints,  508 
Gangrene,  57 

nospital,  577 

with  emphysema,  57 

of  skin,  577 
Gastric.     (See  Stomach.) 
Gastritis,  acute,  356 

chronic,  356 

glandularis,  363 

granulosa,  357 

phlegmonous,  358 

polvposa,  357 

toxic,  360 
Gastromalacia,  354 
General  pathology  defined,  18 
Genital  nssun*.  191 

organs,  diseavses  of,  518 
male,  lesions  of,  552 
Genu  valgum,  509 

varum,  509 
Germinative  infection,  129,  206 
Giant  cells,  88 

in  sarcoma,  101 
Gingivitis,  347 
Gland,  maniniarv,  550 

pineal,  471 

thvmus.  316 

th'vroid.  310 
Glanders,  I3S,  571 

baeilliis  of.  225 

of  nos<«,  307 
Glandular  cvstadenoma  of  ovarv,  524 

function,  defect  of,  200 
Glioma,  150 

of  adrenal  body,  430 

of  l)rain,  471 

of  cord,  470 
Glomerular  nephritis,  419 
Glossitis.  347 
(;iottis,  edema  of,  30S 
Glvcogen,  70 
Glvcogenic  degeneration,  70 
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•Glycosuria,  261 
Goitre,  317 
GoU,  column  of,  450 
Gonococcus,  219 

in  inflammation,  434 
Gonorrhea,  diplococcus  of,  219 
Gonorrheal  urethritis,  434 
Gout,  263,  505 
Gowers,  column  of,  447 
Graafian  foUicle,  519,  522 
Granulation  tissue,  89 
Granuloma ta,  infectious,  123 
Gray  thrombus,  43 
Gregarina,  234 
Gruber's  reaction,  215 
Gumma,  136.     (See  Syphilis.) 
Gums,  lesions  of,  347 
Gynecomastia,  192 

HAIR,  abnormality  of,  578 
Halisteresis,  480 
Harelip,  189 
Hard  chancre,  135 
Hassal's  bodies,  318 
Healing,  86 
Heart,  aneurism  of,  280 

brown  atrophy  of,  273 

circulatory  disorders  of,  274 

dilatation  of,  280 

diseases  of,  271 

fatty  changes  in,  273 

hyperplasia  of,  551 

hypertrophy  of,  253,  280 

infarct  of,  275 

infectious  granulomata  of,  281 

inflammation  of,  275 

injuries  of,  281 

insufficiency  of,  251 

malformation  of,  271 

myomalacia  of,  275 

syphilis  of,  281 

tuberculosis  of,  281 

tumors  of,  281 

valvular  lesions  of,  278 
Heat,  effects  of,  256 
Heatstroke,  256 
Hemarthros,  504 
Hematemesis,  30 
Hematocele,  555 
Hematogenous  pigment,  73 
Hematoidin,  74 
Hematoma  of  dura,  475 

funiculi,  555 
Hematometra,  538 
Hematosalpinx,  526 
Hematuria,  30 

by  parasiit-s,  246,  249 
HeitiicTaiiia.   1S7 
Heitiochroitiatosis,  74,  397 
Hcinoluscin,  73,  74 

in  liver,  WM 
H<Min)v:l()l)in  infarct,  427 
H<Mni)<:;|()|)inuria.  'M).  2()6 
Heniopericardiinn,  2S1 
Hemo])hilia,  32 


Hemoptysis,  30 
Hemorrhage,  30 

of  bram,  455 

of  lung,  322 

of  placenta,  542 

of  pleura,  343 

of  spinal  cord,  456 
Hemorrhagic  diathesis,  32,  182 

infarct,  31,  46 

inflammation,  120 

septicemia,  bacillus  of,  222 
Hemorrhoids,  382 
Hemosiderin,  74 
Hemosporidia,  235 
Hemothorax,  343 
Hepar  lobatum.  403 

mobile,  392 
Hepatic.    (See  Liver.) 
Hepatization,  324 
Hepatophlebitis,  398 
Hepatogenous  jaundice,  76 
Hermaphroditism,  191,  192 
Hernia,  383 

of  brain,  437 

congenital,  191 

inguinal,  384 

of  nervous  tissues,  437 

retroperitoneal,  387 

umbilical,  386 
Herpes,  566 

tonsurans,  230,  572 
Heterologous  tumors,  142,  158 
Heterotopous  tumors,  142 
Histoid  tumors,  146 
Hodgkin's  disease,  150 
Homologous  tumors,  142,  146 
Horns,  cutaneous,  573 
Horseshoe  kidney,  414 
Hospital  gangrene,  597 
Host,  of  parasites,  232 
Howship's  lacuna*,  480 
Hun te nan  chancre,  135 
Hyaline  degeneration,  67 
Hydatid  mole,  543 

of  Morgagni,  181 
Hydramnion,  545 
Hydrarthros,  504 
Hvdremia,  266 

dropsy  with,  37 
Hydrencephalia,  188 
Hvdrocele,  555 

colli,  190 
Hydrocephalus,  468 

acquin'd,  469 

congenital,  468 

external,  472 

skull  in,  501 
Hydrochloric  acid,  poisoning  by,  362 
Hydrocyanic  acid,  poisoning  by,  267 
Hvdrogen,  sulphurett(»d,   poisoning    bv, 

268 
Hydroineningocele,  437 
Hydronietra,  538 
Hydroniyelia,  450 
Hydronephrosis,  426 
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Hydropericardium,  201 
Hydropic  degeneration,  71 
Hydrops  chylosus,  38 

ex  vacuo,  37 

cxtemus,  456 

internus,  456 

tubal,  526 

vesica?  felleff»,  406. 
Hydrosalpinx,  526 
Hydrothorax,  342 
Hygroma,  510 
Hypalbuminosis,  266 
Hyperemia,  active,  24 

arterial,  24 

of  brain,  452 

collateral,  25 

of  intestine,  369 

of  liver,  392 

passive,  25 

of  pleura,  342 

of  stomach,  355 

venous,  25 
Hyperkeratosis,  573 
Hypernephroma,  155,  429 

of  adrenal,  435 
Hyperostosis,  488 
Hyperplasia,  99 

of  bone,  484 

congenital,  101 

of  heart,  551 

of  spleen,  299 

of  thyroid,  317 

of  tonsil,  349 
Hypertrichosis,  102 
Hypertrophy,  82,  98 

compensatory,  99 

of  heart,  253,  280 

of  li\'er,  402 

of  ovary,  522 

physiological,  99 

of  prostate,  557 
Hyphomycetes,  229 
Hypophysis,  lesions  of,  470 
Hypoplasia,  19,  185 

of  bone,  498 
Hyposarca,  564 
Hypospadias,  191,  553 
Hypostatic  congestion,  28 
general,  252 
of  stomach,  354 

pneumonia,  328 

ICHTHYOSIS.  573 
I      of  tongue,  347 
Icing  liviT,  402 
Icterus,  75 

with  gallstones,  406 

neonatorum,  76 

retention,  260 
Idiopathic  hvpertrophv,  101 
Immunity,  210,  212 

acquired,  212 

natural.  212 

theories  of.  213 
Impetigo,  506 


Implantation,  metastasis  by,  524 
Inaol    reaction    of    cholera    bacilli, 

229 
Infarct  of  heart,  275 
hemorrhagic,  31,  46 
of  intestine,  369 
of  lung,  322 
necrosis  with,  55 
of  placenta,  543 
of  spleen,  299 
of  uterus,  537 
white,  46 
Infection,  bacteria  in,  205 
conceptional,  129 
conditions  of,  210 
mixed,  210 
by  parasites,  232 
Infectious  diseases,  205 
granulomata,  123 

of  bone,  489 

of  joints,  507 

of  kidney,  429 

of  liver,  402 

of  lung,  332 

of  muscles,  517 

of  nervous  organs,  462 

of  pharynx,  352 

of  stomach,  368 
Infiltration,  58 
fatty,  60 
of  tumors,  142 
Inflammation,  83,  104 
of  bladder,  430 
of  bone,  484 
of  brain,  457 
caseous,  120 
catarrhal,  111 
defined,  107 
diphtheritic,  113 
of  esophagus,  352 
exudative,  107 
of  Fallopian  tubes,  526 
fonns  of,  109 
of  heart,  275 
hemorrhagic,  120 
hyperplasia  with,  103 
of  nitestine,  370 
of  joints,  504 
of  kidncv,  417 
of  lung,  324 
of  lymph  nodes.  302 

vessels,  304 
of  mouth.  347 

niultiplicjition  of  cells  in,  106 
of  muscles,  510 
of  nerves,  477 
of  ()\arv,  521 
of  pancreas,  411 
parenchymatous,  107 
of  peri  cardi inn,  281 
of  peritoneum.  343 
of  pharynx,  349 
of  placenta,  544 
of  pleura.  343 
productive,  107,  120 
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Inflammation  of  prostate,  557 

purulent,  115 

results  of,  108 

serous,  109 

of  skin,  5^>5 

of  stomach,  356 

suppurative,  115 

of  testes,  554 

of  thyroid,  317 

of  uterus,  530 
Influenza,  bacillus  of,  220 
Infusoria,  237 
Inguinal  hernia,  384 
Insects  as  parasites,  250 
Interstitial  nephritis,  423 

pregnancy,  547 

tul)erculosis  of  lung,  337 
Intestine,  atresia  of,  309 

atrophy  of,  brown,  370 

contents  of,  391 

diseases  of,  3f>8 

infarct  of,  369 

inflammation  of,  catarrhal,  370 

intussusception  of,  388 

invagination  of,  388 

malformation  of,  191 

parasites  in,  391 

pigmentation  of,  370 

prolapse  of,  389 

regressive  lesions  of,  369 

rupture  of,  391 

stenosis  of,  383,  390 

strangulation  of,  internal,  387 

strictUH'  of,  390 

syphilis  of,  ;J81 

tulMTculosis  of,  380 

tumors  of,  3S2 
Intoxications,  259 
Iiitra-iit(;riin'  infection,  20() 
Intnssuscr'{)tion  of  intestine,  388 
Invagination  ol"  intestine,  388 
Inversion  r»f  l>Ia(lder,  433 

of  liter! IS.  529 

of  \  iseera,  192 
Involution  of  uterus,  529 
Isehi'inia,  28 

and  softening  of  brain,  454 
I»iehiopagus,  195 
Isthmus  faueiuin,  lesions  of,  349 
Itch  insect,  249 


J 


Al'XDICE,  75 

Joints,  ankylosis  of,  509 
eontraeture  of.  509 
disea«*s  of,  503 
distortion  (»f.  509 
floatinjr  l)odi<'s  in,  508 
tun^iis  ot'.  507 
jiranLdion  of.  oOS 
infect  ions  ^ranuloniata  of,  507 
inflannnatioii  of.  501 
regressive  l«'>i()ns  ot",  504 
syphilis  of.  50S 
tul>ereulo>is  of,  .507 
tumors  of,  .")08 


K.\RYOL\'MPH.  84 
Kar\-olvsis,  53 
Kar>'omitosis,  84 
Karj'orrhexis,  53 
Keloid,  147,  575 
Kidney,  amyloid  degeneration  of,  421 

anemia  of,  415 

arterio-sclerosis  of,  422 

atrophy  of,  422 

cloudy  swelling  of,  417 

circulatorj-  disorders  of,  413 

concretions  in,  427 

cvanotic  induration  of,  416 

cysts  of,  414,  426 

diseases  of,  413 
general,  253 

embolism  of,  415 

granular  atrophy  of,  422 

infectious  granulomata  of,  429 

inflammation  of,  417 
suppurative,  427 

necrosis  of,  422 

parasites  of,  430 

parenchvmatous  degeneration  of, 
417 

red,  420 

syphilis  of,  429 

tuoerculosis  of,  429 

tumors  of,  429 

white,  420 
Koch,  comma  bacillus  of,  228 
Koniosis,  77 

Kupfer's  cells  of  liver,  397 
Kyphosis,  499,  503 

myelitis  with,  467 

p(»lvic  deformity  with,  502 

IABIO-glosso-laryngeal  paralysis,  450 
J     Lacunar  arrosion,  479 
Laenn(?c's  cirrhosis,  399 
Landry's  [)aralysis,  459 
'  Langhan's  cells,  541.  545 
;  Laryngitis,  acute  catarrhal,  308 
;  chronic  catarrhal,  309 

diphtheritic,  309 
phlegmonous,  31 1 
pseudomembranous,  309 
syphilitic.  312 
tunerculous,  31 1 
Larynx,  calcification  of,  313 
dis<»ases  (»f.  308 
pachvderniia  of,  .309 
pericVionc Iritis  of,  311 
rhinoscleroma  of.  312 
syphilis  of,  312 
tu(>erculosis  of,  311 
tumors  of,  313 
Latent  hereditv.  184 

tubercle.  128 
Lateral  sclerosis,  amyotrophic.  450 
Lattice-work    figun-s    in     halisten*sis. 

ISl 
Laxcran.  cn'sci'iits  of,  237 
Leiomyoma.  150 
Leiititrf*.  .')02 
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Lepra,  138 

bacillus,  224 

of  bones,  494 

of  nerves,  477 

of  skin,  571 
Leprosy.     (S<»e  Lepra.) 
Lcptocephalic  cranium,  501 
Leptomeningitis,  472 

profunda,  474 

superficialis,  474 
Leptotnrix,  229 
Lesions  accompanying  fever,  258 

primarj',  of  syphilis,  135 
Leucm,  62 
Leucocytes  in  inflammation,  105 

in  repair,  87 
Leucocvthemia,  270 
Leucoderma,  563 
Leucopathia  acquisita,  563 
Leucoplakia  buccalis,  347 
Leukemia,  270 

blood  in,  271 

Charcot's  crystals  in,  270 

lymphatic,  270 

marrow  in,  306 

myelogenous,  270 

splenic,  270 

thymus  in,  318 
Lichen,  567 
Lienal  leukemia,  270 
Lightning,  death  by,  256 
Limbs,  malfonnation  of,  191 
Linguatulids  as  parasites,  249 
Linin,  84 
Lipochrome,  73 
Lipoma,  148,  576 
Lipomatosis,  62,  103 

of  muscle,  513 

of  pancreas,  410 
Liquefaction  necrosis,  56 
Liquor  amnii,  541,  545 
Lithopedion,  71,  547 
Liver,  abscess  of,  398 

amyloid  degeneration  of,  397 

anemia  of,  392 

atrophy  of,  399 

acut«  yellow,  395 

circulatory  lesions  of,  392 

cirrhosis  o^,  399 

in  diabetes,  397,  402 

diseases  of,  391 

fatty  changes  in,  394 

hemofuscin  in,  397 

hyperemia  of,  392 

hypertrophy  of,  402 

induration  of,  399 

infectious  graniiloniata  ol".   102 

inflammation  of,  suppiiratixc. 

lesions  of,  with  poisoniiiKi  'i-^^* 

parasites  of,  405 

pigmentation  of.  .SOT 

regressive  lesions  of.  394 

syphilis  of,  402 

tunereulosis  of,  402 

^umors  of,  405 
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Livores,  21 

Lobar  pneumonia,  324 

Lobular  pneumonia,  tubercular,  337 

Locomotion,  organs  of,  diseases  of,  479 

Locomotor  ataxia,  450 

Loffler  bacillus  in  diphtheria,  351 

Lordosis,  503 

Ludwig's  angina,  349 

Lung,  abscess  of,  329 

actinomycosis  of,  342 

air  embolism  in,  324 

anemia  of,  321 

anthraeosis  of,  330 

apoplexy  of,  322 

atelectasis  of,  319 

camification  of,  326 

chalicosis  of,  331 

diseases  of,  318 

edema  of,  252,  322 

embolism  of,  322,  329 

emphysema  of,  320 

fatty  embolism  of,  323 

hemorrhage  in,  322 

induration  of,  329 
brown,  321 
in  tuberculosis,  329 

infarct  of,  322 

infectious  ^ranulomata  of,"  c*32 

inflammation  of,  324 
suppurative,  329 

parasites  of,  342 

siderosis  of,  332 

splenization  of,  320 

syphilis  of,  342 

tubercular  lymphangitis  in,  337 

tuberculosis' of,  332,  340 
acut«  miliary,  332 
chronic,  333*^ 
complications  of,  341 
interstitial,  337 

tumors  of,  342 
Lupus,  134,  508 

ervtheniatodes,  507 

of  nose,  307 

of  pharynx,  352 

syphilitic,  .571 
Lymphadenitis,  'M)2 
Lyinphaii^iectasis.  305 
Lymphangioma.  14S 
Lyinphanjjitis,  304 

careinomatodes,  178 

tulxTcuiar,  in  lun^,  .337 
Lymphatic  leukemia.  270 
Lymph,  33 

nodes,  dcpjeneration  of,  304 
inflainniation  of,  302 
piirnH'iitation  of,  313 
structure  of,  301 
sypliilis  of,  304      ' 
tulMTcuiosis  of,  303 
tumors  of,  304 

tissue  and  hyalin,  70 

transudation  Of,  34,  104 

vessels,  lesions  of,  304 
Lymphoma,  149,  304    j 
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LvTnphoma  of  bones,  495 
Lymphorrhagia,  38 
Lymphosarcoma,   160 

MACROCHEILU,  305,  348 
Macroglossia,  305,  348 
Macrostomia,  189 
Macula?  albida;,  111,283 
Malaria,  pernicious,  organism  of,  236 

quotidian,  organism  of,  236 

tertian,  organism  of,  236 
Male  genitals,  lesions  of,  552 
Malformation,  183 

by  defect,  185 

of  heart,  271 
Malpighian  bodies,  296 
Malposition  of  uterus,  538 
Maimnary  gland,  lesions  of,  550 

tumors  of,  551 
Marantic  edema,  37 

thrombus,   41 
Mast  cells,  87 
Mastigophora,  234 
Mastitis,  551 
Measles,  565 

Measurements,  important  bodily,  581 
Meckel's  diverticulum.  191 
Medullary  carcinoma,  174 
Megalobfasts.  269 
Melanemia,  267 
Melanin,  73 
Melanoma,  77,  576 
Melanosarcoma,  164 
Melena  neonatorum,  355 
Membrane,  false,  113 

pyogenic,  119. 
Membraiios   of   nervous  organs,  lesions ; 

of,  472 
Menihraiu)U.s  dysmenorrhea,  532 

enteritis,  371 
Meninges,  sypliilis  of,  476 

tuberculosis  of,  462 
Meningitis.  472 

basilar,  402 

cerebro-spiiial,  472 

chronic,    474 

purulent,   472 

tubercular,  462 
Meningo-encephalitis,  459,  473 
Meningomvelitis,  459,  473 
Menstruation,  519,  529 
Mercury,  poisoning  by,  363 
Merismojx'dia,  202 
Mesarteritis,  287 
Mctakincsis,  H5 
Metaplasia,  83,  504 
Metastasis,  48 

of  carcinoma.  168 

bv  implantation,  524 

ol  pigment,  77 

of  tumors,  142 
Ifetritu,  530,  537 

puerperal,  536 
tMhoikofiTs  theory,  213 
f^enoepbalia,  437 


Microcephalia,  188,  437,  498 

Micrococcus  tetragenus,  220 

Microcyt^s,  269 

Micrognathia,   189 

Micromelia,  191 

Micromvelia,  438 

Micron,'200 

Microsporon  furfur,  230 

Miescher's  sacs,  235 

Miliaria,  566 

Miliary  tuberculosis,  124 

Milium,  181,  578 

Mites  as  parasites,  249 

Mitosis,  84 

Mixture  of  sexes,  malformation  by,  192 

Mole,  hydatid,  543 

Moles  of  uterus,  541 

Molluscum  contagiosum,  235,  574 

Monaster,  85 

Monorchia,  552 

Monsters,  double,  theories  of,  193 

Monstra  duplica,  193 

per  fabricam  alienam,  192 
Monstrosity,  183 

Morbus  maculosus,  bacillus  of,  222 
Morgagni,  hydatid  of,  181 
Mortification,  51 
Morvan's  disease,  578 
Mosquito,  anopheles,  235 
Motor  tracts,  primar\'  disease  of.  449 

secondary  (legeneration  of,  443 
Mould  fungi,  229  ' 
Mouth,  actinomycosis,  of,  347 

atresia  of,  190 

cyst  of,  348 

dis(»ases  of,  347 

inflammation  of,  347 

syphilis  of.  348 

tuoerculosis  of,  348 

tumors  of,  348 
Mucin,  63 
Mucor,  230 
Mucous  cyst,  180 

degi^neration,  63 

patch,  136 
Mummification,  57 
Mumps,  349 
Muscles,  atrophy  of,  511 
brown,   511 
longitudinal,  513 

degeneration  of,  511 
fattv,  513 
tubular,  513 
waxy.  512 

diseases  of,  510 

infectious  granulomata  of,  517 

inflanmiation  of,  516 

lipomatosis  of,  513 

necrosis  of,  512 

nodular  thickening  of.  512 

pseudohypertrophy  of.  513 

sMreolytes  of,  512 

riioinsen's  diseas<>  of,  516 

tumors  of,  517 
Mycosis  Umgoides,  571 
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Myelitis,  457 

from  c"oniprossion,  467 
Myelocele,  437 
Myelogenous  leukemia,  270 
Myeloma.  149 
Myelomalacia,  455 
Myelomeningocele,  437 
Myoblasts,  513 
Myocarditis,  278 

fibrinous,  279 
Myocardium,  lesions  of,  272 
Mvoma,  150 

Myomalacia,  of  heart,  275 
Myopathic  atrophy,  516 
Myositis,  516 
Myxedema,  260,  575 
Myxocarcinoma,  175 
Myxoid  cystoma,  155 
Myxoma,   147 

chorii,  543 
Myxosarcoma,  162 

NABOTH,  ovales  of,  181 
Nails,  abnormalities  of,  578 
Xanocephalia,  501 
Neck,  fistula  of,  congenital,  190 
Necrobiosis,  51 
Necrosis,  51 

anemic,  30 

of  bone,  405 

coagulation,  55 

hyaline  degeneration  and,  68 

indirect,  51 

of  kidney,  422 

liquefactive,  56 

of  muscle,  512 

of  pancreas,  410 

ulciTation  and,  57 
Neisaer,  coccus  of,  219 
Nemathelminths,   246 
Nematodes,  246 
Neoplasm.     (See  Tumor.) 
Nepnritis,  desquamative  papillary,  419 

glomerular,  419 

interstitial,  423 

papillaris  mycotica,  428 

parenchymatous,  417,  419 

suppurative,  427 
Nephrolithiasis,  432 
Nerves,  inflammation  of,  477 

leprosy  of,  477 

peripheral,  degeneration  of,  477 
dis(»as(\s  of,  477 
tumors  of,  478 

syphilis  of,  477 

tuuerculosis  of,  477 
Ner%'ous  degeneration,  secondary-,  439 

lesions  and  atrophy,  514 

organs,   infectious  granulomata  of, 
462 
membranes  of,  lesions  of,  472 

system,  atrophy  of,  438 
dis<'as<»  of,  437 

tissue,  degeneration  of,  438 
hernia  of,  437 


Nervous  tissue,  regeneration  of,  465, 
senile  atrophy  of,  440 
tumors  of,  156 
Neurite,  439 
Neuritis,  477 
Neuroma,  158 
Neuron,  439 
Nevus,  152,  562,  574 
Newborn  child,  measurements,  581 
Nitric  acid,  poisoning  bv,  362 
Nitrobenzol,  poisoning  ov,  267,  364 
Noma,  347,  577 
Nose,  diseases  of,  307 

glanders  of,  307 

lupus  of,  307 

syphilis  of,  307 

tuberculosis  of,  307 

tumors  of,  308 
Nucleolus,  84 
Nucleus,  structure  of,  84 
Nutmeg  liver,  393 

OBERMEIER,  spirillum  of,  228 
Obligate  aerooic  bacteria,  203 
parasitic  bacteria,  203 
Ochronosis,  504 

G^lsophagus.     (See  Esophagus.) 
Oidiomycosis,  572 
Oidium  albicans,  348 
Oil  of  almonds,  poisoning  by,  364 
Oligemia,  266 
Oligochromemia,  270 
Oligocythemia,   269 
Onychogrvphosis,  578 
Oophoritis,  521 
Orchitis,  554 
Organization,  96 
Organs,  average  weights  of,  581 
Os  leporinum,  189 
Osteitis,  486 

deformans,  488 

destnictive,  4S5 

productive,    488 
Osteochondritis,  syphilitic,  492 
Osteoclasts.  4 SO 
Osteoid  siirconia,  163,  496 
Osteoma,  1  IS.  494 
Osteomalacia,   4S() 

puerperal,  4S2 
Osteomyelitis,  4S6 
Osteophytes.   4S8 
Osteoporosis.  480 
Osteo-selerosis,   4S8 
Osteosiirconia,  1(>3 
Otitis  media,  with  caries,  487 
Ovaries,  (iiseas(\s  of,  519 
Ovary,  atrophy  of.  521 

circulatory  disorders  of,  520 

cvst  of,  522 

(lermoid,  525 

disease  of,  519 

|j\-|KTtrophy  of,  522 

infianirnation  of,  521 

tuberculosis  of,  522 

tumors  of,  522 
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Ovules  of  Naboth,  181 
Oxalate  calculi,  432 
Oxalic  acid,  poisoning  by,  362 
Oxycephalic  cranium,  501 
Oxvuns  vermicularis,  247 
Ozena,  307 

PA(XHIONIAN  granulations,  474 
Pachydermia,  of  larynx,  309 
Pachymeningitis,  474 

cervical,  476 

syphilitic,  476 

tuberculous,  467 
Palatoschisis,  189 
Panaritium,  568 
Pancreas  in  diabetes,  261,  411 

diseases  of^  409 

inflammation  of,  411 

lipomatosis,  of  410 

necrosis  of,  410 

ranula  of,  411 

tumors  of,  411 
Papillary  cystadenoma  of  ovary,  524 
Papilloma,  152 

malignant,  171 
Paralysin,  bacterial,  215 
Paralysis,  ascending,  459 

bulbar,  450 

Landry's,  459 

progressive,  441 
Parametritis,  547 
Parametrium,  lesions  of,  547 

puerperal,  527 
Paraphimosis,  559 

Parasites,  alteration  of  generations  in, 
232 

animal,  232 

of  blood,  271 

of  brain,  471 

of  carcinoma,  170 

estivo-autuinnal,  236 

of  kidney.  430 

of  liver,  405 

of  lung,  342 

metastasis  of,  50 

of  stomach,  308 

temporary,  233 

vegetablo,  200 
Paratyphlitis,   382 
Parcncnyniatous  degeneration,  59 
of  kidney,  417 

inflammation,   107 

nephritis,  417 
Parotitis,   34<) 
Partus  preniaturus,  540 
Parulis.  347 
Pat holo^;y  defined,  17 
Pearls,  cancroid.  UH) 
Pearly  disease  of  cattle,  127 
Pelvic  peritoneum,  lesions  of,  537,  547 
Pelvis  of  ki(lne\'.  lesions  of,  430 

malformation  of,  ")()l 

ol)li(jUe,  502 

oste<)nialacic,  4Sl 
Pemphigus,  500 


Penicillium,  230 
Penis,  lesions  of,  559 
Pentastomum  t^nioides,  250 
Periarteritis,  287 

nodosa,  288 
Pericarditis,  281 

external,  284 
Pericardium,  inflammation  of,  281 

lesions  of,  281 

tuberculosis  of,  284 
Perichondritis  of  larynx,  311 
Perihepatitis,  402 
Periorchitis,  555 
Periostitis,  485 

productive,  488 
Peripheral  nerves,  lesions  of,  477 

sequestra,  486 
Periphlebitis,  290 
Perispermatitis,  555 
Peritnelioma,  178 
Peritoneum,  diseases  of,  408 

inflammation  of,  408 

pelvic,  lesions  of,  537,  547 

pseudomyxoma  of,  525 

tuberculosis  of,  409 

timiors  of,  409 
Peritonitis,  408 

pelvic,  537 
Perityphlitis,  382 
Periurethral  abscess,  434 
Pes  calcaneus,  509 

equinus,  509 

valgus,  509 

varus,  509 
Pest,  bacillus  of,  222 
Petechiip,  504 
Petrefaction,  71    • 
Peyer's  patches,  368,  377 
PfeifTer's  reaction,  210 
Phagocytosis,  49,  210,  213 
Pharyngitis,  gniimlar,  349 
Pharynx,  diphtheria  of,  350 

diseases  of,  349 

infectious  granulomata  of,  352 

inflammation  of,  349 

lupus  of,  352 

polyp  of.  308 

syphilis  of,  352 

tumors  of,  352 
Phimosis,  .559 
Phlebeetasia.  294 
Phlebitis,  291 
Phlebolith.  295 
Phlegmasia  alba  dolons,  537 
Phlegmon,  117,  50S 

of  tongue,  347 

of  tonsil,  350 
Phlegmonous  cystitis,  431 

gastritis,  358 

laryngitis,  310 
Phocomelia,  191 
Phosphate  calculi.  432 
Phosphorus,  poisoning  bv,  303.  390.  4S« 
Phthisis,  florida,  338 

renal  is.  429 
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Phthisis,  uteri,  538 

Pia  iiiatcr,  lesions  of,  472 

tumors  of,  476 
Pig,  trichina  of,  248 
Pigment,,  atrophy  with,  75 

of  bacteria,  204 

cutaneous,  changes  in,  562 

iron  in,  test  for,  73 

metastasis  of,  50 
Pigmentation,  59,  73 
Pineal  gland,  lesions  of,  471 
Pityriasis  versicolor,  230,  572 
Placenta,  541 

hemorrhage  of,  542 

infarct  of,  543 

infection  through,  129,  206 

inflammation  of,  544 

polyp  of,  544 

tumors  of,  545 
Plague,  bacillus  of,  222 
Plaques  jaunes,  474 
Plasma  cells,  88 

andlvmph,  33 
Plasm  in,  lt)acterial,  208 
Plasmodium,  malarial,  235 
Plasmolysis  by  bacteria,  202 
Plasmoschisis,  38 
Platyhelminths,   238 
Plerocercoid  of  tenia,  229 
Plethora,  100,  265 

serosa,  266 
Pleura,  diseases  of,  342 

hemorrhage  of,  343 

hj-peremia  of,  342 

innammation  of,  343 

tuberculosis  of,  344 

tumors  of,  345 
Pleurisy,  343 

Pleurogenous  pneumonia,  329 
Pneumococcus,  218 
Pneumoconiosis,  330 
Pneumonia,  aspiration,  329 

bacillus  of,  220 

caseous,   338 

catarrhal,  326 

croupous,  324 

diplococcus  of,  218,  526 

fibrinous,  324 

hypostatic,  328 

interstitial,  330 

lobar,  324 

lobular,  tubercular,  337 

pleuropcenous,   329 

productive,  330 

purulent,   329 

resolution  in,  325 

svphilitic,  342 

tubercular,  338 

white,  342 
Pneumonomycosis,  231 
Pne\unop<?ricardium,  281 
Pneumothorax,  345 
Podagra,  506 
Poikilocytes,  269 
Poisoning  by  alkalies,  362 


;  Poisoning  by  anunonia,  303 

by  antimony,  363 

by  arsenic,  363 

by  carbolic  acid,  362 

bv  carbon  monoxide,  267 

by  copper,  363 

bv  hvdrochloric  acid,  362 

by  hydrocyanic  acid,  267,  364 

by  mercury,  363 

bv  nitric  acid,  362 

by  nitrobenzol,  267,  364 

bv  oil  of  almonds,  364 

bv  oxalic  acid,  362 

by  phosphorus,  363,  396,  488 

by  potassium  cyanide,  267,  364 

by  sulphuretted  hydrogen,  268 

by  sulphuric  acid,  361 

bv  tartar  emetic,  363 
Poisons,  259,  267 

effects  in  stomach,  360 
Polar  radiation,  84 
Poliencephalitis,  458 
Poliomvelitis,   458 
Polvarthritis,  505 
Polymastia,  192 
Polvmj'ositis,  516 
Polyp,  146 

of  pharynx,  308 

of  placenta,  544 
Porencephalia,  438 
,  Pork,  trichina  in,  248 
Portal  vein,  thrombosis  of,  394 
Post-mortem  appearance  of  stomach, 354 

changes,  20 

emphysema,  321 

pigmentation,  22 
Posterior  columns,  degeneration  of,  451 
Potassium  salts,  effect  on  blood,  267 

poisoning  by,  267,  362 
Pott's  disease  of  spine,  491 
Pregnancy,  corpus  luteum  of,  520 

extra-ut^rme,  547 

interstitial,  547 

uremia  in,  262 
Preternatural  anus,  389 
Primary  union,  92 
Proctitis,   382 
Progressive  processes,  82 
Prolapse  of  bladder,  433 

of  intestine,  389 

of  uterus,  539 
Prosopothoracopagus,   197 
Prostate,  hypertrophy  of,  557 

inflammation  of,  557 

tuberculosis  of,  557 
Protein,  bacterial,  208 
Protozoa,  233 
Proud  flesh,  94,  119 
Prurigo,  567 
Psammoma,  164 

in  choroid  plexus,  470 
Pseudarthros,   484 
Pseudodiphtheria,  225 
Pseudohermaphroditism,  191 
Pseudohypertrophy  of  muscles,  513 
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Psoiuioh'ukcMiiia,  150 
PwMuloiiu'mbram',  1 13 
I*8CMidoiinMnbran<)us  laryngitis,  309 
I'mnKloinurin,   03 
I*8(»uduinvxonia,  525 
l*«nid(mavi(t»lla,  235 
Psoudosyringoniyolia,  471 
Pscnidot  uhorculosis,  227 
Psoas  al)st*t»ss,  400 
Pst»riasis,   507 

of  toitguo.  347 
Ptoinaiiis.   207 
PiU'r|H»ral  cninvulsioii,  202 

eclampsia,   202 

fovor,  5;?7 

lesions,  527 

metritis,  530 

ostoonialaoia,  4v*^2 

thronil>ophK4)itis,  5;^7 
Pulmonary.     (Sih*  Lung.) 
l*uqnira,  32,  5(>4 
IHirulont  inHainniation.  115 

meningitis.  472 
of  duni.  475 

pneumonia.  32^> 
Pus,  ia"> 
IVistule.  malignant.  5lV8 

of  skin.  5iV5 
IVitrtM'aeliim.  22.  2lM 

alkaloids  in.  207 
IVemviis.   5,*t 
IVemia.    120 

Kneteria  in.  20i> 
l\g\>|v»j:us,    195 
IVlephlelutis.  :^.V^ 
IVoi^Miii'  mtMnl>n\nt\  119 
Pyoid  ni:unn\.    4Sti 
lVopn«MHuot lionw.  ;> l(» 
Pvivv'dpitw.  .VJti 
P\ran\uial  tnu't>.  H4 


Q 


ri^riOl  VN  malaria,  organism  t»f 


R.VrKMOSK  anrunsm,  2*M 
Kanula.  I  SI 

v>!"  j>aruM>\t<.  411 
Ka\  Vvir.cu>.  l:%9 
UooJvHvle.  xair^r.al.  ."^49 

Ki\i  busM  vv'.'v  lt^^-.o".s  o\  2t»9 
kuir.r\  .  «J»^ 


L^'*< 


\ 


^  \ 


K  -  '•  -.- 


■V  \    »     ' 


Retroflexion  of  uterus,  539 
Retroperitoneal  hernia,  387 
Retropharyngeal  absees.s,  350 
Retroversion  of  uterus,  539 
Rhabdomyoma,  152 
RhachiscKisis,  190 
Rhachitis,  498 

lactic  acid  in,  501 

pelvis  in,  502 
Rheumati.sm,  acute  articular.  505 

muscular,  516 
Rheumatoid  arthritis,  500 
Rhexis,  30 
'  Rhinoscleroma,  139,  571 

of  larynx,  312 
Rice  bodies  in  joints,  508 

water  feces.  372 
Rider's  l>ones,  516 
Rigor  mortis,  21 
Rosarv,  rhachitic,  499 
I  RosiH)la,  563 
Round  cells,  in  repair,  87 
in  sfircoma.  160 

ulcer  of  stomach,  58 

wonus.  246 

!  OACCHAROMYCES  albicans  231 
i  O     Saccharomycetes.  231 
SacculatcKi  aneurism.  293 
Sago  spleen.  1>6,  3(X) 
Salivar>-  gland,  concretions  in.  349 
lesions  of,  349 
tumors  of.  349 
Salpingitis,  526 
Sand  fn>m  destruction  «>f  l>one,  4S5 

gniiu'i  in  tumor*,  72 
Sapn>phytir  bacteria.  203 
Sarcina.  2i>2 

puhnonum.  219 

ventriouli.  219 
Sa ri>xl  int^a .    2;>4 
2:^6   S-4rv\^lyto>  o:"  ir.u>*4e.  512 
S:4n>»!u;4.    l.>"^ 

.ihe^^ar.  16;? 

i-arcir.iv.ni4:,xles.    164 

di:Tor\!.:uiI  diAimi^^is  of ,  179 

ondv^tht\iaI.  177 

ciar.t-vvluv*.  161 

.  >:<>^:,i.  16:^.  496 

r^'.:r.-.i-«\  L;t\i.  l^i*) 

^r;:-.ii.t-vv.i-.M.  lol 
'^.'i!~.-i^'-^  s,-A^>i    249 
^  ,—      ~  .A*:.  :..  v*7 

^      ->      ^   • -•  --v.-r.::::.  57:j 

^   ^   .  —  A    ^7:> 

^      - -^  ^    >-.'.    TT^.^ir^h:.-.  lattrntl.  450 

.      -    f^ii 


INDEX, 


599 


Scrofula,  126 
Scrofuloderma,  135,  569 
Scrotum,  floating  bodies  in,  555 

lesions  of,  559 
Scutula  of  favus,  572 
Seborrhea,  578 
Secondary  intention,  healing  by,  92 

union,  92 
Seminal  vesicles,  lesions  of,  55S 
Sensory  tracts,  degeneration  of,  445 

diseases  of,  450 
Septicemia,  209 

hemorrhagic,  bacillus  of,  222 
Septicopyemia,  210 
Sequestrum  of  bone,  485 
Seropneumothorax,  346 
Serum,  antitoxin,  214 

test  in  diagnosis,  216 
Sex,  malformation  of,  192 
Shiga,  bacHlus  of,  372 
Siden)sis,  77 

of  lung,  332 
Situs  inversus,  192 

of  liver,  392 
of  stomach,  354 
Skin,  atheroma  of,  578 

atrophy  of,  572 

bronzed,  261 

carcinoma  of,  576 

circulatory  disorders  of,  563 

diseases  of,  561 

edema  of,  564 

epithelioma  of,  576 

gangrene  of,  577 

histology  of,  561 

inflammation  of,  565 

leprosy  of,  571 

syi)hilis  of,  570 

tuberculosis  of,  568 

tumors  of,  576 

ulceration  of,  577 
Skull,  deformities  of,  501 
Slough,  typhoid,  378 
Smegma  bacillus,  227 
Sodium  urate,  431 
Spastic  anemia,  29 
Specie^s,  disposition,  212 

immunity,  212 
Spermatocele,  555 
Spiders  as  parasites,  249 
Spina  ventosa,  492 
Spinal  cord,  edema  of,  467 

glioma  of,  470 

hemorrhage  of,  456 

softening  of,  455 

tuberculosis  of,  467 
Spindle-celled  sarcoma.  161 
Spine,  curvature  of,  503 

Pott's  disease  of,  491 
Spireme,  84 

Spirilla,  varieties  of,  224 
Spirillum,  203 

of  Obermeier,  228 
Spirochete,  203 
£^iruliiia,  229 


Spondylolisthetic  pelvis,  503 
Sporocyst  of  trematodes,  245 
Sporozoa,  234 
Spleen,  amyloid  degeneration  of,  300 

atrophy  of,  298,  300 

cyanotic  induration  of,  299 

deformities  of,  301 

diseases  of,  296 

hyperplasia  of,  299 

infarct  of,  299 

injuries  of,  301 

syphilis  of,  301 

tul>erculosis  of,  301 

tumors  of,  301 
Splenic  leukemia,  270 

tumor,  297 
Splenization  of  lung,  320 
Squamous-celled  carcinoma,  169 
Staphylococcus,  202,  218 
Stasis,  26,  35 

general,  252 
Status  lymphaticus,  262 
Stenosis  of  esophagus,  352 

of  intestine,  383,  390 

of  stomach,  367 
Stercoral  ulcer,  376 
Sternum,  fissure  of,  191 
Stomach,    adelomorphous    glands    of, 
354 

anemia  of,  355 

atrophy  of,  355 

carcinoma  of,  364 

contents  of,  368 

degeneration  of,  355 

dilatation  of,  367 

diseases  of,  354 

effect  of  poisons  on,  360 

fistula  of,  360 

hypenMiiia  of,  355 

hypostatic  congestion  of,  354 

infectious  granulomata  of,  368 

inflammation  of,  356 

parasites  of,  368 

post-mortem  appearance  of,  354 

regressive  lesions  of,  354 

stenosis  of,  367 

syphilis  of,  368 

tuberculosis  of,  368 

tumors  of,  364 

ulcer  of,  358 
peptic,  358 
round,  358 
Stomata  in  vessels,  26 
Stomatitis,  347 
Streptobacillus,  202 
Streptococcus,  202 

lanceolatus,  218 

pyogenes,  217 
Strongylus,  247 
Struma,  317 

of  adrenals,  435 

lipomatodes,  135,  429 
Sucking  worms,  245 
Suffocation,  254 
Suggillation,  564 
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Sulphun»t  tod  hytlropiMi,  poisoning  by,  280   Temperature,  variations  in,  di-seasc  from. 

Sulphuric  arid,  poistoning  l)y,  3bl 

Suustn>k«\  2hi\ 

Suppuration  in  healing,  93 

SupmriMial  Inuiios,  K'i^ions  of.  435 

SyiHKsis  (niraj^tioa,  572 

Symptoniatir  anthrax.  224 

Synivphahjs.  UV> 

SyntH>|M\  25it 

Syncyiionia  nialignuni,  545 

Synechia  of  (HTioanliinn.  283 

Sy  nopht  hahuia.  I  v*^ 

SyniKstosis  of  jx^lvis,  502 

Synoiia.  IS9 

Synovitis.  5CM 

Syphilis.  i;i5 

of  arteries.  287.  2^U 

of  In^nes.  4U2 

ivn*hnv^pinal.  4ti3 

of  ht-art.  2Sl 

lH*n\iiiar\\  137.  4tf2 

initial  lesion  of.  135.  570 

of  intestine.  3SI 

of  knntSv  5(^ 

iM  V;dne\ .  42^* 

of  larvuv  312 

Ute.  KW 

i>f  U\er.  41X2 

v^'  lun«.  342 

\M:  uieutn|i>'^  476 

\V  iiKHUh.  34S 

vv:  ;tt"rve?k  477 

vv:  twvi*f.  ;V7 

v^:  i^harwA.  ^v\2 
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255 
Temporal  bone,  caries  of,  487 
Tendons,  diseases  of,  510 
TendosynoWtis,  510 
Tenia  echino«)ccus,  242 

nuniiocanellata,  241 

saginata,  241 

solium,  239 
Teratoma.  197 

Tertian  nkilana,  organism  of,  236 
Tertiar>'  svphilis.  136 

skm  lesions  of,  570 
Testis,  l)enign  fungus  of,  554 

inflammation  of,  554 

lessions  oi,  553 

syphilis  of,  556 

tuberculoisis  of.  556 

tumors  of.  557 
Tetanus,  l^aeillus  of.  223 
Tetrads.  202 
ThiHusen's  disease.  516 
Thoraivpagus.  196 
Thoraeivsehisis.  191 
rhrv^d  fungi.  229 

worm.  246 
Thrombi.  39.  41 

dilatacioQ.  41 

stagn^sitocL.  40 
Thrwii"?*»>phieb:tL5,  29t> 

o:  oervbral  smuser-^  475 

pmerpeml.  537 
ThrociiS>*i.>.  3S 

vK"  vvrv^rakl  sin'istf*.  453 

vvr-iri^*^:*.^--.  41 
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Trichina  spiralis,  248 
Trichocephalus  dispar,  247 
Trichomonas,  234 
Trichophyton  tonsurans,  230 
Tubal  pregnancy,  547 
Tubercle,  123 

latent,  128 

miliary,  124 

resorption,  336 
Tubercular  bronchopneumonia,  333 

cavity  of  lung,  340 

lobular  pneumonia,  337 

h^mphangitis  in  lung,  337 

menmgitis,  462 

pneumonia,  338 
Tuberculin,  226 
Tuberculosis,  123 

of  arteries,  290 

bacillus  of,  225 

of  bladder,  433 

of  bone,  489 

of  brain,  462 

disseminated,  463 

cerebro-spinal,  462 

disposition  in,  133 

of  dura  mater,  475 

of  Fallopian  tubes,  527 

of  heart,  281 

hereditary,  129 

of  intestine,  380 

of  joints,  507 

of  kidney,  429 

of  larvnx,  311 

of  liver,  402 

of  lung,  332 

acut€  miliary,  332 
cavities  in,  340 
chronic,  333 
complications  of,  341 
interstitial,  337 

of  lymph  nodes,  303 

of  meninges,  462 

miliary,  124 

of  mouth,  348 

of  nerves,  477 

of  nose,  307 

of  ovary,  522 

of  pericardium,  284 

of  peritoneum,  409 

of  pleura,  344 

of  prostate,  557 

of  skin,  570 

of  spinal  cord,  467 

of  spleen,  301 

statistics  of,  130,  132 

of  stomach,  368 

of  testis.  555 

of  uterus,  538 

vera  cutis,  570 

of  vessels,  2^) 
Tuberculous  laryngitis,  311 

pachymeningitis,  467 
Tubular  degeneration  of  muscles,  513 
Tumor  albus,  508 
Tumors,  in  general,  83,  140 


Tumors,  benign,  143 

cachexia  with,  143 

classification  of,  145 

etiology  of,  144,  176 

heterologous,  158 

histoid,  146 

infiltration  of,  142 

malignancy  in,  143 

malignant,  diagnosis  of,  179 

melanotic,  146 

organoid,  146 

recurrence  of,  141 

splenic,  297 

of  arachnoid,  476 

of  bladder,  433 

of  bones,  494 

of  brain,  471 

of  breast,  551 

of  connective  tissue,  146 

of  dura  mater,  476 

of  esophagus,  352 

of  Fallopian  tubes,  527 

of  gall-ducts,  408 

of  heart,  281 

of  intestine,  382 

of  joints,  508 

of  kidney,  429 

of  larynx,  313 

of  liver,  405 

of  lung,  342 

of  lymph  nodes,  304 

of  mammary  gland,  551 

of  mouth,  348 

of  muscles,  517 

of  nerve  tissue,  156 

of  nose,  308 

of  ovar}',  522 

of  pancreas,  411 

of  peripheral  nerves,  478 

of  peritoneum,  409 

of  pharynx,  352 

of  placenta,  545 

of  pleura,  345 

of  salivary  glands,  349 

of  skin,  576 

of  spleen,  301 

of  stomnch,  364 

of  testis,  T)")? 

of  thyroid,  3 IS 

of  uterus,  539 

of  vagina,  550 
Tvphoid  l)acillus,  220 

iVvc^r,  220.  37() 

})acillus  of,  220 
Tvrosin,  62 
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LCER,  lOS 

of  (lecul)itus,  58 

of  intestine,  dvsenteric,  375 
tubercular,  380 

from  necrosis,  ru 

p<'ptic,  of  duodenum.  381 
of  esophagus,  352 
of  stoniacli.  358 

perforating,  of  foot,  58 
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Ulcer  of  skin,  577 

stercoral,  376 

of  stomach,  358 
peptic,  358 
round,  358 

varicose,  577 
Ulcerating  endocarditis,  277 

stomatitis,  347 
Ulceration,  tubercular,  in  lung,  339 
Ulcus  cruris,  577 

molle,  577 

rotundum,  58 

of  duodenum,  381 
of  esophagus,  352 
of  stomach,  358 
Umbilical  cord,  546 

hernia,  386 
Urat«  calculi,  432 
Uremia,  general,  260 

in  pregnancy,  262 
Uremic  dvsenterv,  376 
esions  of,  434 
Uric-acid  diathesis,  263 
infarct,  427 
in  urine,  431 
Urinary  calculi,  431 

passages,  aisea.ses  of,  430 

stasis,  426 
Urine,  calcium  stilts  in,  432 

sugar  in,  261 

triple  phosphates  in,  432 
Urticaria,  564 
Uterus,  abnormal  contents  of,  538 

anomalies  of,  518 

anteflexion  of,  539 

anteversion  of,  539 

apoplexy  of,  530 

card  noma  of,  549 

chanjjos  in  lumen,  538 

circulatory  disorders  of,  529 

contents  of,  538 

dimensions  of,  52S 

diseases  of.  527 

displacements  of,  538 

infarct  of,  537 

inflammation  of,  530 

inversion  of,  529 

involution  of,  529 

ligaments  of,  547 

malposition  of,  53<S 

moles  of,  541 

prolapse  of,  539 

retroflexion  of,  539 

retroversion  of,  539 

tui>erculosis  of,  538 

tnmors  of,  539 

yACIiyA.  atn'sia  of.  519 
»       fistula  of,  550 

inflanmiMt  ion  of,  518 

lesions  of.  5  IS 

tumors  of.  550 
Vaginal  cvstoceh'.  433 


Vaginal  prolapse,  549 

rectocele,  549 
Vahiilar  heart  disease,  251,  278 
Varicella,  566 
Varicocele,  554 
Varicose  ulcer,  577 
Variola.  566 
Varix,  292 

Vascular  resistance,  general,  253 
Veins,  inflammation  of,  290 

tuberculosis  of,  291 
Venous  congestion,  25 
Ventricle,  edema  of,  456 
Vermes.  237 
Verruca,  152,  574 
Verrucous  endocarditis,  275 
Vertebra*,  caries  of,  490 
Vesical  calculi,  432 
Vesicular  mole,  543 

nucleus,  84 
Vessels,  dilatation  of,  292 

diseases  of  285 

syphilis  of,  291 

tuberculosis  of,  290 
Vibices,  564 
A'ibrio  of  cholera,  228 
Viscera,  inversion  of,  192 
Vitiligo,  563 
Volvulus,  387 
Vulva,  lesions  of,  550 

WALLER  IAN  degeneration,  440 
Wandering  cells,  87 
I  Wart,  147,  152,  574 
Waxv  degeneration  of  muscles,  512 
!  Weirs  disease,  bacillus  of,  222 
WerlhofT's  disea^sc,  bacillus  of,  222 
Whipworm,  247 

White  blood  ci^lls,  changes  of,  270 
infarct,  4() 
kiilney.   120 
pneumonia,  342 
swelling,  508 
thrombus,  43 
Whooping-cough,  bacillus  of,  220 
Widals  test,  216 
Worms,  237 
flat,  238 
round,  246 
sucking.  245 

VANTHELASMA,  77,  575 
A      Xanthin  calculi,  433 
Xanthoprotein,  362 
Xerosis,  bacillus  of,  225 

VKAST  fungi.  231 
1       Yellow  fever,  bacillus  of,  221 

yoOCJLEA.  200 

fj      Zuckergussleber,  402 
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